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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a filter with an 
improved frequency response characteristic that employs 
a bulk acoustic wave BAW ladder filter and a stacked 
crystal filter SCF device. 

SOLUTION: A BAWR-SCF circuit 1 is a 4-port device that 
has BAW resonators 2. 3. and a stacked crystal filter 4, 
and also ports (that is, connecting points) P^, P2, and 
O1, O2. The input impedance to the ports P^, P2, and the 
output impedance at the ports 0^, O2 are respectively 
50 ohms. Electrodes 26, 24 of the BAW resonator 2 
connect respectively to a connecting point I of the 
device 1 and to a connecting point G1 (earth). The upper 
electrode 26 of the BAW resonator 3 connects to the 
connecting point I and the lower electrode 24 of the BAW 
resonator 3 connects to the lower electrode 24 of the 
SCF 4. An intermediate electrode 26' of the SCF 4 
connects to a connecting point G (earth). Moreover, an 
upper electrode 25 of the SCF 4 connects to the ground 
connecting point O^. The lower electrode 24 of the BAW 
resonator 2 connects to the ground connecting point G1, 
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[^] BAW «L:r?^7^;b^-;at>'scF 

\m^m] BAWR-SCFEg&lliBAW ^^^2, BAW 

hT^/A'-fX-efe'J, :K-h (•t'&tJt.g^??.) Pi, ?2, 
fC50;f-Ai:-rSo BAW ^ig|§2<Z)«<i26i:24ljU 

tCitig-tS. SCF4G)tfr4«ffi26' ttg§^^,C2 (r-:?t>) 
tC^g-t-So SCF4(O±gI5«S25lig^*01{C»J^ 
■rS, BAW ^Jg||2cZ)TSP«^i24;?)'5gyi^^^.GUC^ 
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r, 

f^i(Dmc<DEkv Pim§x^$>^x. mBif^immizm^i lo 
tmm2mmii(Dmzm^bt=.m2Bkw p^^^^ti 

a&7-S:>&-r-St(jieiglSCF i:$:WU 

t*'^c>Mi2!@»f c ^m^^mmmmiim^mu mm 

o 

T, ffSB^ 1 HAW ^mtf^m^ 1 (DM® Tjf- h (Z) e) t. 
cDatfia^ 1 ii<- h izmM L fen 1 ag-?- 1 tffSBm 1 SCF (D 

w ^yi^*^, H&iamiBAw ^m(Dm§emim^t.mm 

m'^tr^. mim2(DM<7)ii<-h<D^-^(Dmis^i^- so 
hii«tfifflis^i:(Z)r4iT«?ia^2^iiiiSjcaieLfeii2Sg 

'?-^^-t^:it^!mLt.t^Bkv y-f)b^-„ 

T, HtjiB^lBAW ^^ig^*':, mmi<DM<D:!ii-h(Ot> 

^(Dmssm 1 3K- htcas^Lfeig 1 dSB^tttfiafg i scf 

BAW ^^^jtl^Sffia^lBAW ^^SSf|(DSfiiBII2ag-?-iltff|B 

m 1 SCF ©Btff an 1 m-t (Dmx-m^ i #iS(cii^ u 
©KT-strfan 2 m^izim l 2 asH^sr^t- 3 

[!l*:«4 ] »^ 1 iztmmkH) y^)\^9-i3K $ 
e^lC, II2 0MSC0BAW «MI5:^U ^3^2®^ 
®BAW ^tig||:ft^n3BAW ^^^i:n4BAW ji^^t^^ 

^ Buian 3 BAW pim^i)K msm i scf iitusan i (d 

m&izmnizwmu tfifan4BAw tutans 
BAW ^^mtrnzm 1 ®M(Z);K- h (Dtfisan z-^n-ht 
<DmxmimimitizimLrz.mim-mu ttnan so 



4BAW ^yg||;t)?*fe, mm^^.iimim2(DM<Dii<- 

[|f*^5] ff*^ifci^<Z)BAW ^^';^^-^cfe^^ 
tulBBAW 7>f;i/^r-*^se>{c||2<7)MS[®BAW ftig 
SlSr^U «ieBn2®M!t®BAW #«gg|*^|g3BAW PM 

#ii:m4BAw pkimt^-^^. striansBAw pkm^t,\ 
mm 1 scFi: Btnan i (dmo^ih- h(Do *.<DBtfiaii 2 

BAW P^iiK tWBSIlSCF tmBBS^Sm PSmiKD 

rsxm^immizjmLrz.'mim-^mu 

(Dt)t>(Dmim2^- hii(omx'mm2miiizji^i, 
tcm2mj-^^-ts>zt.^!imt-ts>Bkv y^/v^-, 

[ff#^6] tuSBBAW 7w;b^-{Cj:oTS*^m$n 

t=.m9m3mmd;^t>\ #-®scf T^^w^tcjcoT^ 

>y i^^i: S:*-rS3i: Srmii-rsif^ i IcS^cDBAW 

[M#JS7] SCF T-VWXt)|3ia^-?=fe)-^*^VNBAW 
®BAW y'-f;!/^-. 

[»#JS8] lt*aitciB«®BAW 7-f;i/^r-(cfev> 

T, mi^mmsct-PM^msit^mi-^yiztmsmiBk 

e)tcmffBn2BAw i^^$:isii®u mirmjy^i)m 
9dm2pmmm&(Dmmx-^v, mm±mj -j^ij^mz 

c tfjianiBAw ^m^i5^-atmm2Bkv i^w§<7) 
"^■^(D^pfdiK tij—:^iz^^xm^m^ti^^^—^(D 
mt. BuianiscF iz^^xm^m-^n^^m 
:ii(Dmcx$>?>zii^«imii-t^Bkvi y-ov^ 



xm2Mm^i^m^m^ii!.t^^izmds$isoF ^mm 

■ts>z.ii^!mLt^^m^SizmiS,o^Bkviy^/v^ 

m^mi 0] HuiamiBAw ^m^^j:zj^mim2M 

niSCF *^-€-*l-?tlT®Jit$$:i#o-*f®ffi«M«:-t- 

Buian 1 SCF ©Buian 2 -!^mm%:%^mmmm 

[ft 1 1 ] ffjian 1 BAW ^^Jg^, Stfian 2 BAW 
Ig^, feJ: O^tulBIg 1 XF ® e) •fe®'>;fc < i: ^ 1 o*^. 



3 

ttfia^l(DMcD3K-h«)e)t.a)||lJK-hi:l|2;K- h 
mm2ayno)ii^- h<D'^t><m 1 jK- h i:S|2 h 

izm^ LtcM 1 BAw mm^^timim i ®ms«z)baw 

r^T'^Ufc^2BAW «jgSIS:-^tf«re3mi<©^«>BA 

il(7)r^T'BuiBm 1 ^tC^LfeU 1 S^i:^ 2 S^i; 
5:>t^-&BuSa^ 1 SCF -efeoT, tfrSH^ 2 ll^lSTggl^^, 

||2<3!)^®BAW «|g^T'feoT, t(fS3ll2®^®BA 

w ^3BAWi^ig#gi:i|4BAw m^n^^ 

(D7i<- h<D^ ^(Dmsm2ix- h iKDmxtmm i mi& 

oymxmz^ 1 mmiZTm Lr=:mim^i:mu msm 
4Bhv p^i,^^r=.. mm^^.iimem2<DM<D7i<- 
h(D^t>(Dtsfiss^2^-hii(Dmr^mm2mstizm^ 

(Z)BAW i^^t. 

tmm2mmizmnzm^Lr=.m5Bk\i pm§x&^ 

ULfc^mim-^m-t^m^m^Bku i^mt. mm 
2mmizm\\zimi^rcf^eBkvi pim§x&^x. mi 
$^2(DM(D^^- h<Dot>(Dmim2^- Hzm^Ltcm 

m2SCF T'feoT, SfftaHSBAW ^^ig^(7)f|2iS^{C3i 
23Sg-P{c^U;^c||2»?-$:=b^U g^it^g^ 

fBI|2SCF i:?:;ftS3i;S:i^i:-tS>'1;i/<?Pffi2g(B 
AW) y-()V-$t-^ 
[»*:^13] Ajvi^mS-Mi^kV) )V^-\,zi3\^ 

mi^mtfH2^mtmu 

mm 1 n 1 (DM(ojm^.t.m 2 ©^©gg^^, 

tifiagi 1 #so)StjiB^ 1 <3D*fogg^,<z)-:&iitf^ 2 
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Urj^BBeT*gS^Uf::||lG)^®BAW 

msm 2 -en-eti®^ 1 <DM<Dm^^.tm 2 

msm2<DM<Dmm.izmmu mBm2^m(Dwmm 
1 (DM(Dm^^<D-:&tmm2(DM<Dim^±izt>tz 
&m^<D^mizfm Lxf^2mcMmsam^m^mir 
fefe®tffiB^2^mT'feoT. mm2imMm(m^ 
t)m2mmmm^^^. msm2^m^p^j:<t^ 

10 10(Z)SCF 5:^*1, BuiaBAW y^;V9-ti^m3m§t^m 

im/f^mm 1 !i^\mmimi^tmm2immimm 
mt0mmx&^ z. t ^mLt. ■rs/'s^b^stffiacBAw) 
y^)\^9-o 

1 4 ] mm 3 Misaais^*^sfrgaii 3 iiis^ 
n 3 mmmi^ifmm 2 #(tM mi5(T'«>s 

ffiihlg^b^;i/S:«-rS3i:S:J^t:-r-5lt#^l 3 

20 {CIB^OTBAW y^)\y9-. 

[» 1 5 ] 1 3 {Cia<Sc®BAW 37 ^ ;b ^ - (C 

fe^^T, $e>(c, ^3^a$:^*> Btnam3#m;*^mi 

C!)^OgS^#,i:|g2<Z)M®g§^.i:S:*U Iig3ll3# 

® osfria^ 1 (D^(DW^^d:mMm 2 ^iscotfjsam 2 © 
^ 3 #i2®ttnaii 2 (Dn<jym^^.h tcfcfcsit-^cDS 
^ 3 ^mxth o T, HfnBii4 mtmmm^if'W. 1 jS© 
30 4#i4jijj^^<7)iigiaT'*.fey, soiB^s^m^^iib 

[ft 16] 'ptA<h^i -zxjy^mr yri-^m 
t^m^mmmixmtDn&rMy ^ )vit-iziB\>^x, ^ 
im»tm2m^}i%:mv. 

;^)":tufa{i'^^di < i: % 1 o©r >7"•:^^c^b. mm 1 SP 

XJfs t?nam*gPS:iiDTl|i«ij!S[#^S:ffi:^-tSfc«)® 

^mm^-mmm^^By -01^- (bawr-scf) miss 
u ttrSBlliais4i-7!)W>M?'M5cfci^ M?M^fNl^-^3v^ 

mm2^i^t)'^Atimt3^zjftiitimmu soga^2Sp 
^(DmiKt}m'^mi'p^j:< t% 1 -zxDry^-i-izm^ 
u timp^ji < i: t) 1 o® T ^m§m 2 m^o) 
miKM^m.^n^is^^mm.-t^t:Li^. m 
Mm 2 m^oywmmtim srii Dxm 2 mmm ^mti-r 

50 Sfc«?5®tt^B^2aP:«-T'feoT, B(«a^2SP4i'7!)^m2BA 
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WR-SCF[lIii!&$:^t, t^^la^2SP^^•*^^^lvC^M^SS5Cf c2» M 
tuta^ 1 BAWR-SCFmSSi; BfflBH 2 BAWR-SCFtlIS&©#/r 

UK it u rj^iB®^^ tJ^ii-^jfe < ii t) 1 -Doymm^^ay 
1 7 ] susan 1 sp^*^, $ e> Htfieii i 

2SP^^(DtyiaAijSPi:a)r^tcjfg$nsii*DcDBA» im 
[ft 1 8 ] m^m 1 6 iz^(DmmrMy ■< 

t}m^'tnt'n(Dm2(DM(Dii<-h^^^ mm^<D 20 

SflTSBH 1 ®*rG)3j<- h(Dt*>(Dm 1 ®3j<- h iitt^ 2 
(D*f®4<- h<z)e»-^®iii®3i<- htcDr^icgg^LTv^ 

BUlBH 1 <DM<D^- h(Do-h<Df$2 (DTii- h tmSm 2 
(DM(DjH- hCDe>*)<Z)ll2«);}<- hiKDr^tCg^bTt^ 

S^2^hS:>tU 

SuSHSP^^®tf«B'>?& < t;-7?®3P^^® MaBAWR-SCFUI 
S&®mi3MiC®BAW ^Ig^*?, tffiB|gl*l^{Cii^i» 30 

SfrlB^i'^*; < t %-l](Dm^(Ommm-scFmma:>m^ 

F 7t)'!||l, ^2, i5^V^^3m-mU ttfSBUl^J; 
t)J^2aSH^*^, S&gBSIlBAW ^^S5Si:Baiail2©*r®d< 

- h(Dot>(Dm^ 1 h i:®ra-C't(na^ 1 rn^iz 

tfflB^3ag-?-;!)^|fjgB^2*l5SSfCg§^UTVx§^ 

m^m 1 9 1 1 8 {cia«c® tuiauM^ >f ;i/^f 
-^c^3v^T, |ffiBap^^«)BtfiBff>«:<i:%-*®ap4)><ot5 40 

faBAWR-SCF[lIg&:^)':, $btC, 

ttJgBSCF tm?m2<DM(Dit<-h<D^t>(Dm^l<D^^ 

-hii®rafc#f«$nfei^3BAw 

ttriB^ 3 BAW ^^^tWmm 2 (DM(D^- hCOo t><Dm 

fan 1 d<- N tcDr^Z'm^vfc'm 1 ssg-fi: i:m^^m4 

BAW ^^ISHTfeoT. S(ftall2^tC3^L/fcn23S-?- 

[m^m2 0] m^wm^. s{giSP^\ '>«;<iitj 
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tuian 1 m^^A-mtm iy>()vn-t.m2y^)v^ 
mmiy^)\^9-t.t(im$2y^;v9~<D^^t,^tm 

mEmiy^)\^ii-t.ms^2y^)vii-(D^^(omi 

mm 1 -7 >r - iituian 2 7 w 
•?4x(Z)A;i/i'3tffiag(BAW) :7-f;i/^f-llIS^S:J^U S5SB 
Hi 7 ^ - iifutan 2 :7 ^' - 1 M?M5P^ 

(Dmm 1 h CD e) ^©^i-^^ < t %m h 

T&'^afflB'^^ < % 1 T yr-i-KTm b, tulBH 3 7 
w ;i/^f - i:tuia#l4 7 ^ *(JiB^^S«iaP4>®A 
:^jgptci6i$Lfe^ti-en©|| 2 ®*f®;K- h L, 
tuBBH zy^)\^9- t.wm^4 y a 119 -<D^^ *^-etv 

fulBS|3 :7-f ;i/^-iiBulBll4 ^-Y ;L'^-i:*':||3MM 
BulBHl, ^2, H3, WtAy ^ )\^9-<D^^(Dmm 

h t(D^X'm^bx^^^m2m^t. 

SffiBlll»«i^^cil:?|J^cg^LT^^-g.mBAw i^Mlii. 

mmim&tmm2mmt(Dmxm0,\^x^^^^2 

BAW ^ygiiii, 

tJjiBH 1 BAW pm^tmrny ■< )\^9-(Dmsm. 2 ©m® 

iK- S® ^ t.®|| 1 h iloraT'ttjIBH 1 ^tc^ 
-(SCF) i:, 

StJlBH 2 ^®g^?^iCg^LT V 3 3S?-5:«i-S 
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Iff 2 1 ] tt*« 2 0 izmi(07'=L • ^ - K 

ffFlBlll, ^2, ^3, i3J:0fm7-r;i/^t-®#>!r® 
BAW >'W';i/^-ia8&A«S6>fC||3BAW ^ygf|i:|g4BAW 

Huiam 3 BAW pm§i)mim i ^tciiB^ijtc^ u 

«(iSBii4BAH mmmmmsBkv p^cDwmmzis 

1 .K- h iiwr^T'tuian 1 ^tcsMLAcm 1 m^-m 
u 

*Jrgail4 BAW i^mmils§m^,iintmrMy -f ;i/^f - 

2 2 ] 2 1 {CSagCDT^a. T;b • ^- K 

2r.a7'C;b^-©#^©BAW 7-f $6. 

(c, ttfiBH 3 BAW pm§tmiy ■< )v^-(om 2 
3i<- h®t(fi3Si 1 jk- h t(Dmxm^ 1 ^{cit^ijtc 

C^#^2 3 ] 1 {CgB«c®7-'^T;i/ • ^- K 

m^m^izis^^x. m^3rMy^}v^-t.mBsm 

4r.M:7^;i/^-©#^®BAW y^ )i^-m^t)\ 
ic, BfrgB^ 1 <D^(D^- hcoo %® ttfian 1 3K- h iiffr 
mm 1 BAW ^sg^iicora-eBusan 1 mmizmazmM l 

fe^SBAW ^«S^$:*-rszii;S:#illi:i:'tS7^^T;i/ • 
[0 0 0 1] 

(scF) mm.ii^tiy^jv^-izm'r&o 

[0 0 0 2] 

[tiBRG)K$l5] A;i/ir5!^j|[(BAW) ^ys^ywx 

»^cfe^^T^d: "^y^';l/^'5f^4?^y^l!gfl(FBAWRs)" i:v^ 

2^<D9^^<DA;V^mmLy'/Uy<^. -t^JtiD-^, BA 
W ^y6llfeJ:t)Wi5»£B^7'C;i/^f- (Stacked Crystal 
Filters: SCF)*^^^>4xTVx§. BAW ^^ig#|i:SCF t<D 

rs(D-"D(Dm^\t^7'A'i x(Dmi&iz^^n^m<Dmx 

feSo BAW ^tJgS§tc«22{c©«®i:. zi022fc 

Stm^^s^^j^-So z.niiMmmz. scf ■5=^>''<>f:^{c 
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it. 2t!«z>i±S®i:3*®«iA^^Wtc-^*ti-g>o sc 

F T'A^y^Xlit. 3CD2«C0DJEEm®CDe)t)<Z)^^0<Z)-*5c 
Ji, 3 t.®©1S0®TSIJfl@i: 2SB®i*>r^ 

mm(Dt>t>(o^m9mt 3^B(D±m9m}i<Dmzmn 

[0003] BAW ^^SS^li, ;& h^Jf D j;-f Sri^o^ 

^gc7-^;l/^'-t^'T'J;<ffi^^e>^^■5o mm. Driscx)iifa^(D 

10 riscoll), Vt/'^^^y^JlI^P^i^^^ Jat^- 

izi5Vfi>wo&oym^" , immiy>-!t<i^^u i986, p 

p. 365369 . ZCDDriscollOD^'f^tCti, ii:?tJ@Bg®BAW 
^y!5g|^^^<-^;&^o|lIiS^-?-. -r^&^^t., r-y.ii-M 

(D^n^'tKDBhv p^miz&.m'T^'tn^tioym^^. 
}i<Drsx^ti^t\^Lrctm^^-$iti^my>(}v^- 
timB^tix^^^. M^oBAw i^m^(Dm6m^^m7 

(R) i;afe?!l®^=^rY Ai/^Jt >:;^.(Co) 

20 [0 0 0 4] -7^;i/^5f-|Slt{CKI-r S-o®|l9yl>*:«^ 
$:#BAW f^m^tmfiizWmt^ ZtlZ^^X. Orlsco 

:^ (Co) mmi^mmsixmit^ z. n ^t-^^&v ^„ * 
r^. mmm^^mm^^ztizj:^x. j^^s^y^j\y 

30 [0 0 0 5] BAW pmi^^-^tiy ^ )V9-it. itL^M 

i:LTBAw ^m^i}^^mm^ti^itL^my^)\^^-%: 

my-^JVil-(DmMfit> K.K.Uin fl^OD "GPS (Dfe* 

a>m^v\^i^mmy^j\^3i-" (Lain) , immm 

iyyiiii^'^U 1992, pp.471476 {CiB«c^tlT^^•5o Z. 

(Dm^¥izim-^tix\>^^^tiz. BAW itL:^m-y-<)vsi 
-«> 1 oJ&Lh(DBAW i^Sg#|$: 7 JV'Si-iHmxmiHZ 

40 x^^^-t^j:^izm^mizmm^n^o 2c®baw 

^^l!R#|42i:43&-g-tJ^S97fcBAW \,t\^Z:my^ 
^mie>\Zm-to 2-:3©ii[^!Jgg^AW ^^Jg^3il45, 
J:tJf2o®^8S^bfc^yilg42i:46?:#fc=fo^-oCD 
)BAWliLz:?^-7-<;i/^-44&|lIl BtC^t 
■To BAW ttbrf^7^';i/^-44®^ll]|ii&S:|gI2 0{C:^ 

f. 3"bic=foe)— ocD^eUi&BAw iiur?^-7-f;i/^f- 

47&EI2 llC:5^fo 3<D-7-<;i/ir-47ljU "A^>:JC.CD 
iltlfe" ^3K^^/•>r$:^$oTV^T, lai 8<D:7^';L'^- 
44^CMKLTV^S*^, BAW ^figf|48i:BAW ^W^Q^^ 
50 itlS. z:cD7'f;b^t-47©^[lIg&?:|lI2 2tC:^fo 
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[0 0 0 6] BAw itL^my-fjvi'-it. m^nzm^L 
^)\^9-<mm.o^ (-rj&fct), "sett" ) ^^mmaz 
e)icps[W{ciiigit$ti-5>o mmz. baw atrj^^-f 

[0 0 0 7] BAW ttLr07-f;b^?-ti, mii, baw lo 

BAW i^l!R§l0a®^(layer stack) (»^ix-?tl,(D;p:$(3D 

mwiT:^mm^^W'::>mM^m^m.^\i!,^o imm\z 

ti, BAW iiur?^>''f ;b4?-®it^?iJg§(^AW ^yjl^ii. 

Lfc#^COBAW^^jg^©ll:?lJ^^» M?SgKX^d7 20 

tj*D-g)®T'$)-5*'J) = BAW ^iur?^7^';^^^-^cfev^ 

w^im^mmmmoif-i^^z. y ^ )19-<d^^ 

tie><Z)y>v^litt3?iJ^S3J:Of^^g&g^(DBAW J^lggl® 

BAW ^^ig^(DQ7ri'^-lCj:oT®^StlS) „ 

[0 0 0 8] it?!Jg§^fe<};t>*:9-SS^<^BAW ^^ig^^H 

5o mii, BAW ^ig^lCi:?5M^tiai:®m)i?:^t/ 

^6^^m^n^y.(Dmm\zm^'t^zLhf!^:&^). ^(d 
r^tb. t'ju 7.(D^mz^m^m^^u :^izmnm 

fm^izmm^(D±3mm(Dm^ iimm^j^im^m 
[0 0 0 9] BAW [tL:imy^ jv-f -commit, m^iz 

^•tBAW ^tl5^co^-f-^llIg&;^^ e5B-5i:$e5(c^<S 
ft¥T'^Sc ■fg>*(Z)BAW ^^igSl®ji[?imiS«^-f>^r^ 

So BAW i^im(Dmmmm^mx\t, baw ^js^kd^t 

baw ^ys^iii>ii!&©j:e)tc#ig 50 
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i-s) . zcDW^ipmmm&j^v^^^mmscx'it. baw 

(Sv^JfjffiKTHi, baw ^tJ!5^©-r>tf-^'>7.«^1£ 
*^^*o baw ^Jg#S®jl6^rj^^Ss^jags5(j;»ji»v>M 

t., T^/W;i.©M?'J*^asg8tT'«, baw f^^cD^y 

[0 0 10] m7iz^tmi\mizmaLr:imi}sm^ 

;ft-S2o(Z)BAW ^^igti (^i:A«5}-i^BAW ^igtl^E 
^jbaw pm^) $:baw ^iurJ^7>l';^^^-^cfflv^s^ 

^<7>m^i^iii^i^i>mmLx$>^o z(Dmmix\ ba 
w {tLimy^j\y'f-(Dxt)mit^izi^m^^ti. 

-etltCtoT, BAW liL.r?^-7-i';i/^»-CDMj»5#tt 

;i/^-®iija^Jac«)T^ftca?vxy y^ii^-to BAW 

at^uBAw )^im(Dmmmm^m^^x:^^m^v «is^ 

it L Y -<Dmmm^msi<Dim{fnz:& v . 
Mti^x^^' h;i/±®BAw «Lr?^7-i';i/^-®ma<z) 
*>i>M?S^{c, fesvN{i^(Diffiatc&s„ 4)-s&BAw ^yg 

^^m^ii'&^(oj:o\zm?>mo (Lt^tr^-ox. ba 
w itL:imy^)\y'f-(^Amt)^-hmx-im^^^^ 

y^jvii~^^m-^imm-s>t.^. baw 

-^tp^m^smizimmL^^mmm^wr^mm'^ 

baw iiLr?^7^';i/^i-(DA:tiSPtcP[:Br$tife^, fg 

[0 0 1 1] baw itL:^my^)\y^-(Dm^imm^m 

feSo z<Dmmcx\ mm^i i^mitrm(Dj:oizm 
^mkv p^itay7'y>f—<D.i:^izm?>m 

izmmzm-0t^tif£<w). y>()vii-<Dm^m]Z^it 

[0 0 12] raii»?-S:-^*«;V^BAW Itl^^J^y^JV^ 

iimmiizmir^. v^^umtm^^. 34xe>®«^o 

M^Sr^fBAW ^4^7-^;!/^- (z:4%tC}i4 OOBAW 
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to 0 1 3] ^^-^ayms-m^mfmim^mi nz 

^■To :!miiiai 6C0BAW (iLr?^7-Y;i/af-4ioMrS 
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Tv^stm^:■^t^3^l, 3)7-<;b^f-4i*«o;4--Aas^- 
raT'gg^StiTv^SZii:, 4):7>f;i/^i-4i/)^|iil^S: 

[0 0 14} 
[^1] 



£1 «2 



a^BAW#c£SS(43. 45) 

m 


d>%BAW#rlS8ft42.46) 


(Mo) 


308 nm 


*Mr-r>(Mo) 


30Snm 


EE^: B<bSM(ZiiO) 


2147 nm 




2147 nm 


(Mo) 


308 am 


*»J:/'r>(Mo) 


308 nm 


n@<kftS(Sioj 


90 nm 




90 nm 








270 nm 




3S2iim^3S2um 




3S2 tun^352um 



[0 0 15] ^1 fcd:t>'*2$:MTi^"5J:e)(C, BAW 

mm2izit2z:>(ommii^tiH?>f}K saw pmmiz 

it. feofcl•^®M®L*^-g■*4^T^^^v^„ IMLfcJ: 
"yiz. ^^^ig|42^c2o®Mjf&ffi^^^3i:^cioT, 

[0 0 16] iiJn<7)BAW fi^^y ^ ;v^-iz^i^^ 
^^iSfl®®aW:7!j^:^^<?5:5o (7-^ ;i/^-41J: ^J#v^ 

fR®^yggi?:^t?) 7'r;i/^f-44®i®e9^ "imr m 
mmi^^miQizB-r. zmzit. n<mtvx. DiSk 40 

fg^3i:45ii^ 1 (c U X h L N-SJSS tm^W-:^ 
m^-^tsz.t. 2)^^^!g^2i:46^i^2^CU^hS4^TV^ 

Sj|C$i:tmS:ito^Sr#tf3:fc, 3)-7-f ;i/^f-44ttw 

[0 0 17] Ell 7i:BIl 9l:MT^5J;e){C, 
JSimT' y ■< )V9 -^iS^^X^^aymmt. 2 o(Z)BA 
W ^ygSU7!)^-^*'5cVx7-<;i/^»-41;5>^-^;i5^U'<;i/ 
^c?t^UTv^<.5-^B5(#$4^So L^^LJ^^*^^, y^ 
;i/^-JCiij!;P<7)BAW ^^lg^$:fflV^S^i:^CJ:^;:7^•;b^ 



ilgl J: »J Jfc^&^o J: e) tc 7 >f -©ilfi^Jg^ 

BAW ^^ig^S:S£g1-S®^{C*;Z:tlttfeTl±*-S>„ $ ^5 

[0 0 18] Ell 7i:EIi 9tc^t-J;e)lc, -f-ti-Ttio 
7 >f -41 i:44®iiji^igc®ffvi>jS?2SIJ(liM?S^:^^ 
^;l/±<3!)*!J947.5MHz®i:Zl6^C^gL■r^^So ^-r;!/ 
-41 il44cD#-'5r IC J; o T^*-ffi$ tlfc*'>iBi^^(Z) 
^^i«^J:-e25MHz T'fe-5o ^^-e$>tl«fi?-5 J: 

[0 0 19] iiig^%!e7W;U^?-{CloJ5Ui©SCF 

y^)\^9 ~<Dm±m^mmiLi3c>^x ^ y biv >piihJgc«^ 

"efeS„ SCF (DJ^65^^cf>^^-^llIl?&$:EIl 4tC^ 
-r. ZKD^mS&lCli, >^i'^'^>7>(2LiD) , ^ 

filIf=^-vAi/iJ!>:X(Cm/2). ^^(2R), 33J:tJ^^ 
■V/N'i/^5J>X(Co);b^^**lSo Ell 4 ?:l,T^Scke) 
{c, SCF ^g*^b7tM3?!l^-vyN°i/^>;?.(Co)S: 
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[0 0 2 0} ±|a«)BAW liUr?^7'<;b^f-{CBe>*l'5 

-^cttv^<oA^®X^''*>s. -orox-^^i: LT, scf 

y^JVii-CDmmmZ^^lt. 3K|lI#fF5,382,930 -^tClB 
tvT J: e> {C, -^-tl-ftl^SCF ^it©r^{C^^- 

-5.= J^?fc3i:tc, 34xb®^-?-&# 

^^u/^^i/^ifii/Df &«riei4*^fes„ 34xe>®iffiS(Z)7^ 

[0 0 2 1] Rh©itt^9*^e>> BAW i,iL:r:my^)\^^- 

{i>^^m^i:m^m-tzt.(DX'^^y ^ - ^m^-t^ 

[0 0 2 2] 2^16^®%)^)— 3®BBvCv*tiiifi7-i';i/^f 

-izm-t^%ff)X'&^, rMy^jv^- ( "m^mm^ 

st;CDT'fe-s„ rMy-<)\^^-\z\iL ryv^-r^-frhx 
-omm^iiiii!,±i'r^m^^mm-t^r^tb(D^im&ihy 

M»3!)^iiS-^*ti^o =imy>c)Vii-iz\,t. h^yiy 

-A-amm^^izm^ijm < wnz7y7-±t)^m-t^m 
^^m&^^mmmy^ ^i^^-^mss^iz-^t-n^o 

[0 0 2 3] 
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•rA-f>^$:-g-tf=fo®=bfeS*^, GSM xllfg«lT'J:<fflV%S 
i/^;i/OD-^<D:A:RF«* i/'<;i/T'«^^J5cA'Je>f^ 

[0 0 24] M^©BAW ttLr?^7-f;i/*-33J:tWi'5r 

(DSCF -Ta'-Y XtCioTJI^^-rSZlilCOT'^Siij'mK 

jmmzn-t%>^mi^t:i'^mmmm^^mm^ y -f 
[0 0 2 5] *^w«>=be»-o®e«K*, a?w ^v^ss 

[0 0 2 6] :^%m(r>^t>—D(DnmiL ^^LfenM 
7 -r ;i/^f - $:Jie^-r § 3 1 T'&-5o 
[0 0 2 7] *|g^c?)$e,;a;-&g6^m#,{i> SSiiJSA 

20 [0 0 2 8] 

mm^^By ^ )i>9 - (bawr-scf) ^fju x * tz.\-immz ^ 
^x±M0i&^mmmm^-mLU :mmoynm^ 
^•t^o ^mmcD-^cD^mizvt^x. bawr-scf® 

<DmxmMLt=.m 2 mmn s^-rs, 3®bawr-xf[bis& 

tid3j:t)«^2 BAW pkim^mu $e>(c, ttg 

30 3i!(Stacked) ^S^^-^ ;i/^?-(SCF) $:^tf%)«)l;fe^„ 
*56Haa)3<3D|lifeMlCtJeoT, Hi BAW ^^ggSliBAWR-S 

cFms&cDm 1 jk- h iiscF cDH 1 asg^-ii^r^T-m i mm 

izmnizm^^^. ^2 BAW ^Jg^tt, ^IBAW ^Jg^ 

^ m2^iii«tcgggg-ts02as^s:-irtf. scf 

It. 'm 1 BAW 2.ifs-Y iLOMXm 1 ^{Cg^ 

\%wi^mx^x\^^z.}Lim^ LVN, 

40 [0 0 2 9] 7^|S0^®t;e)-O(D^MtCtJeoT, ||2 
^^SSBAW *^iStl(^^l5S5-7-7!)^SCF ©fglBAW ^^lg#§i:^ 

1 ass-? i: (Dr^T'H 1 mm,z:-^ LTv^s3i:&l^^^T, 

JitB<JDIlIB&i:31ffil«)BAWR-XFliI8&X)^$n-5o 

[0 0 3 0] 0(D^WCtJ^oT, 3(D 

^mX\%. BAWR-XFiaiii&*^||3BAW ^^iBi^tmA 

BAW ^^^|g^s:*•ts3i:$:ls?v^T> ±mj^^\zmk(}y 

BAWR-SCFiaB&*^*i#^S4xS= HSBAW ^^lifgliSCF }L% 

24f-hh©P^T'lll^{Cii^lJ{Cg§^U H4BAW^ 
^\%% 3 BAW ^^tJm 2 h ilCDP^T-m 1 
50 i©igLfe||lSSH^S:i^oT>.>-S. 



I 
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[003 1] ic,^j:^mmizm-DX±ME<Dm 
^ 1 m^&izjm u ^4 BAw pkm^(Dm i ag^- 

[0 0 3 2] *|g^(D$?j(Ct)^-'C»G)|IS6MT'li. 
"A^yy^(Dtt\,t-" hjKai^V&jtoBAWR-sCFmsSj!)': 
*#g^(DZ:®||S6WC<kSBAWR-SCFIiI[^lC 

li, ±m>mmzfmLr:^. iiii3j:tjfii2BAw 

SCF *^-^ttlSo IglBAW ^^ffggltt, BAWR-SCFiaii&CD;J< 
- h<D^t>oym 1 h i:SCF (Dm 1 Si&?i:®r5T'lg i 

mmizmnKimt?>o ^2baw ^yg^icidu ^ibaw 

tlS. SCF {Cti. Hi BAW ^^tyn-h(Dot>(Dm2 

jk- h iioiar-ig 1 muzimi^tzm i fci:yf|i2ag7- 

*^^*tU m^«{C^Ufe^3SS^=fej^*tl 
So ^cDl|3aSB=-«^*lig^«^^bTv^-5>3i:*^ 

^®BAWR-SCFtaS&tt> *fe> m3BAW ^JgHil 
m4BAW ^ygg§i:*^e>t»«^3tlS. fgSBAW p^l^ 

it. SCF ills 2 h i;®r^-e^ 1 mn&izm^nzm^-r 

So ^4 BAW ^3 BAW i^W§tm2ji<- h t 

O, lg23i!i»^Cgg^Ufc||2^SB^S:^$oTV^5. 
•^>:X.COi:tlfeBAWR-SCF|Hlg&tCtt, |g2^lCitt?rj{Cg^ 
i^U 7K-h®e)*.(D^3Ji<-h{C3^gLf-^l 
aSH^5:itom5BAW #^^t;-g-*tiS„ ^(Z)yN'^>X<D 
iltlfeBAWR-SCFEg&li, 3?,tC, m2^{Ci|[^J{Cgg^ 

u *^o. 7i<-h(D^-^<Dm4if.-h\zmsLr^'mi^ 

^=-$:^t/m6BAW ^^ig^&^-rSo *l§^cD3a)iagM 

lCj:SBAWR-SCFli, $P,{C, iSinSCF ;<)^e>^$4x-2>„ 
z:«)SCF {C«, 112. 33J:tKI|3SSB=-3{)^^*tt 

So miSg^tt, IS5BAW ^^^C7)|g23S-7-lCigMU 
^2a^tt, US BAW *lg||«)||2Sg?-{Cj^U US 

[0 0 3 3] *58WfCj:tlli. ±iaBAWR-SCFiai!&«)^>5r 

ij, BAW ^ )\^9-ls^xmMm^^y ^ )\^^ 

So ±iBBAWR-SCFIlIS&®ig^75;IUgM®#^{±, 
V^^^V^. BAW liUrj^7-<;U;5i-{Cj;oT^WlC 

MS!i^^:7 ^' - ic J: o T^fi^tc^^aiS nspijh 
l|!^<l^^#14lC!li{KLfcPllhlScJ^#(45:*;^*'ffi-ro 
M^«)BAWR-SCFia8&li, mTLlt. M^®BAW ttL^?^:? 
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-^;^1^f-fes^r^^iM'^®scF "r^U 7.\z^-oX^-tz.t. 

ii^x^^Mmm^\zMi'X^mz^m\^t:^nmia:^ 

[0 0 3 4] ^Jg^CDBAWR-SCFT^/l-fXCO^^JCiSVN 
T, BAW m^t^(D 'WJgg^" Lf-BAW 

10 ^^AW ^ig^^C■^*4^saM^i:^J»^«®^2:■^t^ 
3i:*^*L<, ZntCcfcoT, #BAWR-SCF-r>'W:^ 

i)\ it^ij^^Aw pm§(Dmmm(Dmmix±3y v 

[0 0 3 5] =fe)0-0(D*#§B^<Z)^^tCj;tl«, mm<D 
( "mm" ) BAWR-XFT'/WX(Dtt«>i>MjS^T\ 
-eOiffiiaT'#SCF *'!BAWR-SCF|lIg&(Z) (i£^!j^yg«:M^^m 

20 ^m^m-r^tti'^X'^^m^omM^^w^^^iz^ 

f SZli:t;T'^So *5§B-8®BAWR-SCF-r>''«>f;^tt, 
-etWOBAWR-SCFf-VS-fX® "lett" *vi>Mj'^T% 

^«gT'««: <ig 2]9iiiajtjygs:M*ffi^ J: ^ tc«i^-rs 

z:ii*^*Uv^o bawr-scft'/M:;^.*^^:®^ 

[0 0 3 6] ZKDBAWR-SCFUI^lCli, miS, — (*B^ 
m <i-ttJtt>t>. ^^^-«|jt)BAW^yg^ilSCF 
®i3J^^®BAW ^^MlilSCF ^^tiZtff^X^?>o BA 
WR-SCFT-Vt>f X iZ^ < ^ - fe^-r S 3 i: J: o 

feS3i:T'feSo ti-i— ^om^^^tt, izm±i<D^(DlzfZ^ 
S ilV ^ e) 3 *'feSo ^^^CDBAWR-SCFT-V-^-r >^ 

f^/ w xT'^ i^m^^^x(D:^Z'm^jmmmm-^m^ 

ir;S,(DK'Sms.^-^miX^^tifiX^^ii\>^oZt 
40 ><>«feSo 

[0 0 3 7] te)-0(Z)*|g^<7)ffi^{Cj:^l{S, ;4t?§^ 
©BAWR-SCF-t-VaW XCD^^ t!)^, ^"r^U XCD^j^tfitCT' 

*^*Lv%o 
[0 0 3 8] ^o-^(D:^mM(DmmiZ^tHt. 

ty-A-xmm^n^r-my^ji^- (m^m^^) 

tmz "'Sim" ^^^ti:m^^^ttmtL^\ h^y 
iy-A-mzm.^m^mm^Lx^^&m. ryv^-r 

50 iZj;:^Xh^yi/-A--i)^^iS^t)'^mm^n&WiiZ. h 
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^(DmzBmt. fp'mmLfcz^ mmcfm-^'TS^^ lo 

[0 0 3 9] 3 e.^-5*l§^®ffi^{C itltf. 7^0.7)1 

• ^- KiiSfiigfs (t^txit, 7^:xt;i/ • ^- mm 

2 (D*f(Z)3j<- h 0-5 < i: t;^ 1 <Z)*f- h liiiS 

miSe®if'^J&<i:t)io®T>5^:>-tciiM-rs. ^ife 

*l-S>-?-*l-?tlCDBAWR-SCF|lIi2&$:;g-t-5, 

[004 0] -©11 2 il^m^ 

tctiHi 7 f ;i/^Jf - 2 7 >r ;u^f - =fe)-g-tf 3 tmt. so 

-<m 2 <DM(D^- h a. ^m^cD^ismsti 
^cDmii3j:zj^m2y^)\yit-it. ^ti-e'tu ^3mm 
«fc y izmm^ix?> -eti-f'noBAWR-scFiais&sr^f s. 

[004 1] 40 
[0 0 4 2] *|§^®J^<Z)^S LVH||6gMS:iB«-rs 

Hfftc, mi^meizBi-yWi^wt^iBm -rA^y^is 

j:t>BI8~BIl 3{Cat-ra®SS^^7-i';i/^f-(SCF) {C 

^■rffi^^c■i■^l■rSo 0 1 -a 6 iz^-tA)v^mm 

(BAW) T-Vt-r>^.^C■^^^T{i, 1996^10^ 2 Hffil^CD, Ju 

ha Ella iz^^r^m^nr^. "mu-msm^^ny 
r:Ltb<Dm^mmAjvi^mmi^m^Atmm" t so 
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^'^y^mo). :^tmtpmLxii!,mAizim^nrzmm 
m^mn^Wfmmiz^ ^iznm^tix^^^. 
[0 0 4 3] Ell i:S2ic, m:-t^^t>t>m^»mm^ 

m-r. BAW Pim§20it. M38b , ■6^^383 

(r^tA.it7i^u^s. K) , mirmmm^. m2±mm 

If, ^bM$0(ZnO) , eSEib36^S(ZnS) , &S^^^*^'fbT 
;b^-^;A(AlN) (D^ofmmLLXm^X^?>^ofj: 
JE«*mS:Jt^So 1^1*, 2o©M, -r*:*)*., :®± 
®30feJ:t>'MTM32$:;&-t*= U*^U, 
^^T^;iV^„ «±M30tt, miS. S/Un>(Si), 
i\:m^(.Si02). vK>je/gn>(polysi), feSVHi^T 
;i/^->j7A(AlN) 7{>^e>fiRS. ST®32tt. m 

i^(GaAs)7!)^e,f!gS„ M38b t;*?^:, Si02fe-2>Vx 
^iGaAs*^P)fi^S. TSI5«^4{i, mtf, ^(Au). 
•^^T^XMo), feSV^liT;i/5-'t?-t,(Al)*^e>^S=b(D-^ 

it, ^(Au), ^U-r/T^XMo), ^SV^{iT;U^-'t7A(A 

igif, M38b il32{i#-(Djii:l/T7'/t>f::?.20®S«36 

jcj:';?^^$tie C-e®^^, g!lM{C^^;i/bfcM38b 
i:34A^T'SS) . ^36li, m^li, i/'JnXSi), Si 

02, GaAs, $>^\/m:h''9y.(D^ofjt$mf)^'b^^. x>y 
^ • t7-f>K'^40a i:40b (D^iiMLX, S^36(D-SP 

:9-*^x >v 5^ > i^'s mMtmme±^z^^i^x u * 

[0044] BIS ICtiBAW i^im2l^^.-to BAW 

2itiE 1 izm^-t^^m^izmmvx^^^^tiK mmsa 

*^34^T^^-g>o ^^^2io$Sgci3, l^o^tutc 

mcm3a^mia6±iz!m-ts>, P;miim<D-t^xim 

m^titz^, X<v5^ • ^-^y'l^'yAOa i:40b 

So Wmsafmvm^nX^^M M32*^JE«®225: 

[0 0 4 5] mfi24i:26{ct);toTPP*D3ti-5«mtCfE; 
^LT, ^^jg|§20i:21®)R*tcMLTBE«®22li^$: 
^*^mi-o IK28i:xT-:^r^-v«y^h(Dr^®'f>^f-7 

jS*r3*lTMU^8©tti^ASo z:(Z)J:otCLT, xT 
- >v >^34li, ]ES®22*^^*ffi Lfei^&^aejb^ 
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[0 0 4 6] !gl4i:ia5{i, ^o—ocD'r^U 7.. 
fcSr^tl-rtVa^^. M38b ^:^iATV^;&^^3^:i&K^^r^ 

T, BAw ^sgfi23a liEKDBAw pkW^2mmm.hmsi 

li, JE«^22:!5)'^*aiLfeJ^S:Sfi^36*^P,^±^^lt 

X23a $:|lliS-rSj£:^il*<feS#^{Cti, M-r«:*3t.|BlP 10 

[0 04 7] ^S.^-70li=^(Dm (t^t^itSf)^^ 
9<Dm) S:^LTt»J:V^o |g4{C:^fW#^^-70li3 

rM70i:^t^o 70a , 70b fej:t>70c ®^Jf 

©J^$S:jf^o ai:M70a i:STM70c tt, #!J;ttf, 
UnXSi), ziSMfc^ (Si02) , t;i/ 

$-'t7A(Al), feSV^tt;ifUV-OJ:e>'&{£v^^-^'> 20 
b idu fi»J;^lS, ^(Au), ^U^^'XMo), 

•tS>t., -e*l*'^*ffit«lt*. M70a , 70b feitKZO 

X>y5^:/y?:^2^^i:L;5;V^^to^C, BAW ^^^23, fi^ 30 
36li» Si, Si02, GaAs. *>SV^{i•fe^ 

X. icy-st)vrmtm^±3&<Dum>mj*}izm^^x^ 

[004 8] mete, t;^)— 0(D^-f;'"®BAW ^MI80 
<D#|^$:^-to ^^^^Oli, ffi«li22, miTSPm® 
24, m2±^mm, m&> fe«}:DflfT92S:J#o^90 

}±.9M22, ||lfe<J:l>*||2®g24i:26, 40 

mmmstack) ^m^-t^. *fc, ms.mmK.ii. o. 

3 imB~ 1 wnKDm^ Zl i: }ib^* L I IKSS^STTlC 
(4g-1--2>li"T92(DSl$4>«, mPiit. 100 Am~400 Mtn 

ttGaAs$:^-rS=fe;®T'S>oT=foJ:^^o ^^IS^OtitaJ^ 

- "7 1 -X I, ^S i: V ^ e) ,?^,T'|Hl D i -3 {C#t|-r -So 
Lj!)^L;S:;{)'!e>, ^tie>^lg^20i:80ii®K®^;&ffi^'^, 50 
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^SS^OOm^, ®22, 24, 26, fcJ:tJ!88® 

[0 0 4 9] ±faBAW ^^igf§(D#>:f{i, m«, X/t^v 

JgLT=bJ:^^. BAW ^tJgtll*, MAli, tK^^IB^^^^ 

lgfC!)ii6(bfcil^J^<}:t>'afe3«I^^^S5:S^-ro BAW ^^^(Z) 

^tisisffi^ii, ^)M7.(Dmmzi^^)9^mz\tm-'^ 

[0 0 5 0] =fo^)-o®^-f ■tJfcfc^.ll^iHSiSS:? 
-<;i/^i-(SCF) OBAW T-VW::^o^^^llSSM$:^-riS 
8-0 1 3 S:#HgL«;*^?j|&&-rs. 08 \m% 
IIMiii*g^:7-i';i/^$f-20' $:^-r= SCF20'{d;, M36, 3 
2, 30, 24, 22, 38a , 38b , xT-^-V>v:/34, 33 J: 
t>'x«y^ • >i7-f>K':740a ^40b 7t)^e>^^!)c$tl-2>7i^, Z. 

*ie>idLhsaBAw ^yggg2o«)«^figi;M6tLT^^s„ zine> 

^^Jgt|20©«<i26(CMKLfe, g^«1i^:LTffl^^Sll 
2 itir^'B;1i26' SCF20'tt*yc, _hi3J; 

xm.wmm^iL\zms.-^t\.^wm!mt23>^^ti. sc 

F20' ^{C, Btmif 23®ft±S|5^^±{C@BS$tl-2>l|3 
±Sl5«^5$:-^t;„ ®S25i:26' tt, BAW VkWmo:)^ 
^4i3J;t)f26i:!lne(co*m$:*-r-&t)®-e=foJ;v^ * 
fc, ]E«®22il23li, BAW ^«gg|200D]EmM22i;^{H<Z) 

m^iio\z. #^38a omnmoM^^M.^ 

fz.VfXf^<. JE'M23i:«^CDS|J^$:t)aoTV^-2>o 
Wm±^ SCT20' a)JBE«M22J3 J:af23S:^tl^*v|| 1 TSP 
jEE«®22fe J:?J{|g 2 ±g|5ffi«S23 h-t So 
[0 0 5 1] EllOtt, ipt4M395:*nx.t, I118fej:t>* 

Sr^fo xT-^-\'«y^ ® 1 0^C^i3^$tlTV^;&v^) 

m^tl^m, M32liffi«)g22$:^^t--g>„ 

[0 0 5 2] 124 iligSOBAW #^^23a G)MilMKb 
fc, M36, 70, 70a , 70b , 70c , 24, 22, j3J:t)v38a 

(c^fo scF23'{i^fe, mu(Ds.9M23. m2rpr^mm. 

2B, feJ;Of||3±aiJ«i25t.-^tf„ «^5J3J;Uf26' 
li, BAW ^|gg|23a (3Dm^feJ:t)t26i:ISfe(G)*mS:^ 
•t-2)%(DT'fcJ:<, I±«®22fej:yf23«, BAW ^tig#|23 
a <Z)J±m)i22il^^K(DW?:^f St;®T'*;J:V\ 1±« 
®23litt1S26' i:JE«S22<Z)SlS^J:{CiEgL, « 
<i25(i, S.9M23(Dmjim±lzmS:t?>o SCF23'<Z)«^ 
26' l*^m^i:bT)^tgU ^5^-70il/E«®22 
(Dm^iimOo #^38a {i, SCF23' ®flfi©gIS4J-$:Se> 
m-fXfj:<. M23, 25, i:26' (Dg|5i)-&ge). 012 
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tiSCF23' (D±m^^^B'to Wm±. SCF23*Offim©22 

[0053] 0 1 3 (i, ±iaBAw VkW^^o^m^tma 
LtcL. mm), ma. f^irmmm^. mirmmmm lo 
22, ^^xf\fr9Zi!)^^m^mmm^^y^)V9-8o' & 

fc J; U^H 3 ±Sl5S^=b-^tf. ]!±«®22 i:!^®g|Ji)-± 
SP:JJ-±{Cffi«M23$:iBS-r-5= *fc, ffi«M23±tC||3 

[0054] EI1~®6®BAW ^yg§|<g:SSSt-Sfett){C 

~® 1 3 izB^mmmm^y ^ )\^^ -®=g-^ $:i5sg^-s 

14lCa^f. ±^LtJ:e)lC, SCF I*, miS^^ 

A->>^>X(Co) (EI14#fi?.) ?:fipo2/}f-hT-VWX 

T'fe'j, u:)mmi^izm:Lmn^-r^o scf ttit^imis 

(C, =S.SCF (it?rj) ^^^jg^ld;7-VUX<Z)S« 

[0 0 5 5] ^mm(D--D(D^i:mzWm-t:S>. ±M 
Ltc^oiz. BAW \t\^:^my-<)V^-\i.. m^^Jv^h 

■tzti^X'^^, L*^b^^A'5?>, ci*ie>«>7-f;i/^ 
exc. mmm^^ay^Ji''5i-i,t. baw librj^^-c;!/^? 
T, ?A-fxp«gtciiLr?^Nd<De;-f iiscF tpizm 

i^L^tBAW ^^^i:S:|gt-t-53i:(Cj:oT, BAW tiLZT 
$^tc^L<-B-;i«, WfBAW^^MI, " W BA 

^^y ^ )i9-^mmmitmn\^x^t^. ^mmoyy-f 50 
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mamiztt/<x^mLt=imm5ijm^^:^^o ^nm 
<Dy^)v^-it. /vv^mmi^^-mmm^my^ 

y-<}m-h^niJ^i3j^xfA^yy.(Diit\,r=.y-^j\/^ 

^ZLti)^X^^a ^JgB^CDBAWR-SCF-r/WX^BAW 

^fi, ±fa©, ioj:xmi~mGizmvx\>^^\<^-fn<D 

^(Dizmi&ihX^^X%^\>\ BAWR-SCFT^/^-Ty^O 
SCF li, ±m(0. S3J:t>*S8~|gi 3^C5tLT^r^SV^i' 

[0 0 5 6] :^mmmm-sc¥7'/u y.<Dm^fj^^m 

SCF i:BAW ^IStltt, ^T^/txfxO^i^tDjS^ 

i^a>±:^izy^ ;i/^f - y ^ Sr^-r i iz-t^m^i 

pm^m^mi-^yizm^mmkyi itv^my^jv^- 

ft" 7'r;i/^-(Dtf^i>^?«c{S{f^Lv\ 

03&m<D^mLxmi^^m^iii-t^t>iz. 7 
gs^Aw ^^ss^ti^^tis. BAW \t\^^my^ 

ijcT'iic^ug^Aw mi^(Dm\\Pm}m^-t^^htM 

mt.t£^ (bfc*^oTz:tltCj:U±S|5feJ:yfTa5<Z)jii@ 

i^illcy >v^5!j^^«-r-2>3i:7bWtli;'&^) o M 
mw ^^icf^j^W ^^>^k^). m 

^^SS^tCja^fJBAW ^^Sg#|(D^4%-etL®MJ:y:'cS 

BAW ^^lSI|(7)||M=^;¥®MS:ol-JT*;J:VV 
^{Cj;oT, BAW tiL^?^7'f;U^f-<Z)BAW ^^IgggtcM 

-sse^'f'^^y.a^mpimmiim&i^x^fLhn^. -r^ 

tot., tATtCjzE^SBAWR-SCFT^yN'^ ICO V ^X. 

WJg^" BAW ^ig^tt, BAW 
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[0 0 5 7] #BAWR-SCFIlIS&0#iS3?iJ^^AW 

(=b L#«-r5^) (DmM^a^m-^ tciiiaufcji^s & 
w-^mM^^w-Dztam^L^^. mmz. #bawr-scf 

llIl?&G)#jlfi?IJgg^AW BAWR-SCF!lIIJ&{C#*tl 
SflfiCOilfeJfrH^AW ^yggl (=bL#ite^S^) 10 

iiE'^SBAWR-SCFT'yWX^BAW ASg#|®iatttCMt--5M 

{iz:4TJiU:i^L?5:v\ 20 
[0 0 5 8] %^—'D(D:i^^m(Dmmz^t\,\t. BAWR-S 

mm^^n-O^OlZ. #BAWR-SCF|lIgS®SCF ^rSS^fS 

z.t^^X'^^. scF «)«M=©J^^i■e^l^n®^^cfcv^ 
mm<Dm-^(Dmizj:-Dxwt»^zttmt.v\>\ i^^t 

m^m<D "M" ^mi^^ztAm^L<. #bawr 

-SCFiag&®SCF 7'A^:k<D±m. cfP^, ^3J:UfTSI5«ffi 
iZ:^^izni^<Wm-t^i)\ ^SCF (Dmm(Do^(D'pfj: 

x\ mtj:mzi3^^xf&z^)m^^^^(D^^£ihr. 

S3<}:yf/*Ac«ffi©llf4^(Cj:oT, SCF 

t\i^t>ztizmM-^tir:i^\ ji[M&-g-t/J:e)icii: 

oizscF ^m^-r?>zttimtL^^t^^oztiz^^M 
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i)^<Dmizmsiht:Lm^^w-DmM^^tij:^izscF 

•ifcSCF i:m^-ti>Zt.^X^&o Z.ti^(Dm^m^-f 

tlT'fetU _h{Ci^LfcJ:e){C. BAWR-SCF®^® "IS: 

It" ^^mmiX\ *>sl/^tt-e®Jffi!a■r^ (e^ij) 

f#oJ:e)tC, #BAWR-SCF|lIgS(DSCF $:SSft-5o 

[0 0 5 9] SCF (Dj±MM<Dm-^ tBm-SCFm^(DBm 
m^t(Dm(Dmmt. SCF ?b^AWR-SCF[lIiii&(Z)*vi>ji?2S 

[0 0 6 0] EI2 4li, BAW ^yiSgl(A) (DJi223{)HT) CO 
XF(B) <3DM22i:23(Z)#>* jb^-etl-f *l(T/2) 

M^®1±«I122 (^MlLh, ^^fiS^(A) (Dm(DmitBl^X 
V^^^r^) i:M^®SCF(B)©^=^®jE«M22i;23 (^ 

±, SCF(B)<Z)f^6<Z)M^*a^LTV^;a:^^) 02 
5{i, (iLr?^7>f;i/^f-®BAW ^^^^^j-c^ti^nd) 

JS@»3^?S:(A')ttttJ.i>Mffl^^ 0 
2 4 CDffi«®22i:235:i#o{S'!r®SCF(B)ldU ^jffiKfS^ 
(B' ) t (f 1) a)«*^^^?2Jdg5C?:^*ffi-^= 
[0 0 6 1] EI2 6{i, BAW i^lg^(A) (Z)®22SJ:t/SC 
F(B1) ®M22ii23®=S->**'5-5-n^tl(T) ®^3?:Jto^ 
-^(CO^NT, ■fi^CDBAW ^^ig§f(A) (DSMM22tm^<D 
SCF(Bl) (Di±«H22i:23S:^J^-t--5= SCF(Bl) li, BI2 
7lC5t-rJ;e){c, ji?am(fi)-e^2j^ji^lg5:j#*,, 
M?a3a:(f 1/2) T'S*^ygS:«poMJSaSfS^(C' ) 

■to iS«£:^(A')©-aP4^t;, 02 5{CS^StlTS 
ji?gm(fl){CJiigi^^Uc*'5^"^IUTV^^o 
[0 0 6 2] •5-n-?tl<Z)BAWR-SCF7-V'<>r>(.<Z)«{Stt<vi>M 

t^o iz^^mmayBm-scFT'jU x ^m^-t^ 

*bV^o rtltdU SCF *^#T-V^'-fX©^5t^fvt^MtmT' 
f|2W^y^$:M*ffi•t^^C, BAWR-SCF7^/N'-fX$: 
i£tL^v^i:^r^e»a*^cJ;S=fe)®t?*>So Mk-IS. BAWR 

-scft'^'U y^oytp^mmLx-maPkm^im^iii'ti o iz 

SCF Sr^^-rS^tCoVvTtt. -etl-rtWDBAW ^^ffi^ 
feJ;t>*SCF ©TSPtt^^r^ti-en-^'tlCDBAW^ygglfe 
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UT*<J:t^. U*^L>5e*'te>, Z.(Dm^SCF (DSMMmk 
W ^t^S^BE«ei:^*M5&Siit$S:ltoT^^S®T^ BA 

Z<Dm^. BAW ^ig^®#-ffitt^S:^ 
f st^^*i^J®^^•rtl7!)Hc, SCF ®±S|Ji±«®&scF (^T 

tCU VXi'^tXig(maskin« step)<3!)||!f?iar^S:jgMI 
[0 0 6 3] SCF >ft^AWR-SCF(lIg&OD«tJ 10 

tp^mmtm 2 litiiiiftSrM^m-t- j: fc#BAWR-scF7^ 

m>!±9MiiSCF (DTSlJJE«®5:-^tfBAW ^^SS^ilSCF 

■5;!)^e>TfeS. (2|s:56H^CDBAWR-SCF-?y\'-r 7.(0— d 5:9^ 
igi--5;^.7^«v:/®iM&OT{ci5iqH-t-5) 0 3®^i^ 

Mit^^m^x$>iz.}ii)m^o mmx'$>M scf 

-etl-ftiroBAWR-SCFf'/t^fXCDtStf "^ft" fp'ti'M 

s z: ii tjT-^ s i: V N o z: t ic@S3 V ^. 

[0 0 6 4] z<Dm2mmmmmmazis\,f?>scF ^ 

IB illSgfcK-r S tj C) -o®*5iTO<Z)^$:4-*^ "b^^ 
■t-So ±iBODJ:^{C. ;*:#§^C0BAWR-SCFIlIg&©iSg5:ffi 
Hfefb-rSfeftlC, BAWR-SCFIiIB&(Z)SCF 7^>''?-f XOT^J, 
tfr^. feit>*±g|5«^^^-€-n-f4X(DBAWR-SCFiai5&(;DBAW 

\^\\ SCF «3o®«^?:-g-tf7!)'!. -:)?BAW ^^Jg^tt 30 
feofe2o©S^L*^^*-r, m«ltlS200nm (DW- 

$&itori:®T'^-g>ii*Da)SCF ii^, ^t-j- 

A4xe>ti^VN{f i:*:*c^;&M?2l^®^ (fci:^tSBAWR-SCF 

sM) T'BAWR-scFiiig&®ms©*^[:,^M?«8S:i;iiM«:s#^ 

Mmw-^\znt^'^^±(mm ^rPfe-rfefetc so 

F 5^/WX(D«1i®lotUi:<)^AW ^Jg#|«gi;«||g 40 

«J{CM'fc-g>J¥$§:itoj:e)tcSCF 7'/-^v>(.&ssg^-g.<e;^ 

j5;-5JS$ S: 1 oJS^®||M^iCif fe-B:^ J; o \Z^^^ 
*tC, -?-4x^4x<7)BAWR-SCF|iIg&®tl3yi>Jitg[|Sa[:6%P,, 
lSi®i«tM5'il®:S:SCF {CM^5^ffi^-y:-S:iil%feUf#-5CD 
^^X.^z.iLimm.iLrA^i~o\z. ^ti-?4x®scF so 
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ti. rcDJI^^J©^, BAW ^^ig#|©-eia-?ti«)i3t«^ 
i3J:0fSCF <Z)-?•*l-?i^®T8IJffifl®^*=b•fe5^, BAW 
igglilSCF <^^ti^*tic7)TSI5S@®#^S:l^^(Cfig|^T' 

«)) o l3r5«^i:±g|5«ISK/l^1>®®/>^ 
Stifc'J-tnti. iStJi%oi:ffliltc?5:ST'^5e) (;& 

-|f^e5^(Z)g3if[:$tlfeM»> BAWR-SCFiai^®BAW 

r^m^ij'i&^o $e>{c, M*-g>JP$ 5:i$feT> jEttS(© 
rai:nm''?^>i-^f*^zi<z>»^l®i6{bTvxS) 
[0 0 6 5] SCF X)^mM©^^lRMj«^?:M*^m-&-5<};o 

SCF <D±mwm<om-^t^M^it^tu scf (d^p 

$S:i#oJ;e){c^$4^Tv^§#^^co^^T^j;, #scf 

[0 0 6 6] SCF t)^mm<D^mmm(.^m^m-tzii^ 
-^mzt^tcLi^iz. #^{cj:oT{i, mmm^m^fci& 

©SCF ^i^^SSrSigfbf s^£;^*^s>s«i^=fo«>s 

oT, SCF <7)«^1$:BAW ${Cj^LT#S 

izm<-r^zt.t)m^^tu ztuzj^^x. mMcoBAWR 

-scFllISl&l^I^i>Ji^gS^C*^e,, St:fAixe>nj&v^«ir:*:§J& 

m^m(Dmr^i-fmf^ix^^ 2 nMMiji^^rscF (cm 

*ffi$-B:^ri:lc;&§i:^K^-rtitf, SCF imm(D^ 
miim^¥:^^Zttl^X^&J;:olZ, E«S*5J:t>V* 

[0 0 6 7] aT{CxE^.5BAWR-SCFIlII&$:^y U i/^y iJ^ 
®-5-tl^tl(D'5x-^N±tC?^^$n-5BAW ^ygglilSCF 

^SPa&^t; cfc o izz.mm-scF\mi:W^-t^ z. t 

^X^^o ttz, ±MLr=.J^^iZ. JiATtCizK^SBAWR-S 
CFHIS&lCli, m 1 ~H 6 {ca^t-if B<^^^ J&^ODBAW 
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ti. #BAW ^^JggSilSCF it. HKDBAW ^^1^20^0 8 

©SCF20'CDJ:e>'fc m^l^' Mm (.^fj^t>-^. 1 oJ^Xh 
©m^) ?:-^tfZ:^;!)^T'^S. ^t^. mA.li. #BAW ^ 

jgHiiscF ii^ti^tu m4tmi iiz^tT'^UT.iz 

-etV-encDBAWR-SCFBIg&CDii^g&BAW ^^ig^t*, ®±^f« 

[0 0 6 8] BAWR-SCFiag&tC^^^-f^yW^^S:^ 
t-€.3i:{CJ:y, mX\1L BAWR-SCFIaffi&ic*8*^ 

[0 0 6 9] *|g^©BAWR-SCF7-VWXT^P# 
^ ^-T-V1>r $:^-r -5 ^ ?3 LT, BAWR-S 

scF (DBWMit. tti^'timm pm§<Dm^(Di±9M 
iz^ L I S:-€-ti-mj#o T V ^s $ nr 

^^«.<> #SCF mm-SCFr'A^ X(Dtp 

y^:. BAWR-SCFT'/N'-rxOBAW ^^JgtlilSCF (iWS^^- 
M?:-^*, A^o, #^^^-Mli-€-n^tt©BAWR-SCF 
T'/NV^a)4J>£^MMm-t'4^® itSS A/4) 
®JS:$S:itofcMS$nTv^s„ rcD^. #SCF it. 

BAWR-SCF-T^>''<>r I^CDtp'ii'MiSMa) 2 :JJ-CD 1 (Cttif ^ U V ^ 

**^?2m-e> ^ti-e'*i(D^FS< Ti /8 

it. =^^'^-<Dm±MtscF <DTmwmt.(Dm(D^zy 
^f-7x-x{c<fcoTscF ®jegPEb«»/\r&i*^o risers 

X. -e^S^^^JSMrgJlKT'CDSCF <Z>X^U7Xl^X>K> 
BAWR-SCF|Hlg&75)^, «S^^-«SgODf^ 
fcMic ^-^>^©^it^-g-tf#^{C«, SCF (D 
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:^«)BAW ^|JgStC<J:oT%)#^e>tlSo 

[0 0 7 0] t>^-o©Mi:UT, so? ®=g.ffi«®*^, 

BAW P<W^(D^^<D^^(Dm-^<D2^(D 1 {C^Lt> 
^S?:Jfo3i:X)MS«StiTtNS„ ^<DMm, SC 
F A^WR-SCFIlIli&CDcfi.C.NMS'mT'S^^^SS^^'t^i:*^ 
'(S^S4^^:v^S= 3CD^, BAWR-SCFEffi&CDSCF ilBAW 

-rzlt*^feS„ fefe'L, BAWR-SCFIlIiS&<Dcfi.tNMj'm<fc U 

10 ^^^^mm^XitT^zf') i/;^:i<>x;b^^DSz:ii{ife 

m^it. SCF ilBAW ^^lg^Sll21«|||Ji[jt^«S 

F (D'm2.mmmmmm^x^¥ (D=m^=y-mitx/ 

<OP^®-f > - 7 X - y^T'7'>'t>f ■xayMSio>'< > fcf- ^ 

x-:;^(cj:oT^x:^;i/:^J-*^, WS.ti'^Wjmizs. 
mMo>l5^fm^t\>^ t itfj:^^i)\ "ecmb y izmi 

20 7.it^<Df^2-mm^mmmimx^^^. 

[007 1] ^^mCDBm-SCFT^A^ :X(Dm^izmLX 

w mmiS,%:^tmmy'A^:^ (fci:^tiBAW 

SVHd:SCF)ttloa±Ol^T$:^t;z:i:*U<fe-5o 

i2& (fci:^{SC7>f-^-S®(cjg^Lfe/i<>7-V:/y- 9 
-r^-) , «>SVNtt7^A-f y?.C!)«^/t«y K*fcliaSB^ 

stc, mmiiSh<Drmmm^roii^mmm^ 

**iS«}:e)tc, 3tie><DbrT®e»t)®^i?J&<i:=fcio% 

fflVvS^t^'ST'^S. t)U BAW ^^SPa*^^(Z)±SI5« 

^5::A-tT, ttzit. 't(Drmwmi:ftLxi3m^zm 
iKLTv^^^^i, fesvNtt, BAW m^mffaimmMSx<D± 
mw&^ifi-vx. m^ii. mmm^i^mi^y-^y i^izms 

[0 0 7 2] i^Ttdu y-iJi^ii-mwmiimifi^mia 

40 Z.t.iS^&^(DX\ y-<)]y9-\Z^t.i[\^\:^r(Dm\tXn 
iZit. BAW ^g|$>S<7)TSPtt<Sil*P5«<li:«)ra, BAW 

«^gi$B°B©T3i$«®i:±aiJ«^2i®R3. BAW immm> 
m^h(Dmzm'p<nm.aymm^^tiz.ii^m.^ u^^ 

[0 0 7 3] lfia|i:UT. S2 8fC. mi 8{C5t-r=fo® 
BAW ith^my^ )\y9-^a (DM'^m^m 

■To 122 8^Cj3^^T, BAW ^^i(5#|43®±g|5«^i(UE) $: ^ 
50 ^ -44a (DA;^g§^^.(In) tCjSiie BAW ^ygt|45 
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t4B<D±mnMm & 7 -f -44a (Z)ai:^^* (Ou 

m2. 43, 45, j3J:Xm^y^JV-St-Ma <DmUzm^ 
f-So ZCD^'^K. JV9-Ua (DmmziS^^X. BA 

2 8®|lIJ!&®{Cj3VNT5^;b "V" T'*$tlT^^-5„ 
»J®^^lgt|42, 43, 45, 4GamiJ(Dmm(l£)t(mt<D 

[0 0 7 4] td-oCD^ilbT, EI2 9{CBgUT, m 
2 8(507 -r;!/^ -44a {CS^^HL^, BAW {iUrj^^-f ;i/ 
^f-44b <DIllliSlll$:S^t-o L/ji^L^eTbtej, 7^';i/^-44 
b T-ti, 7>r;i/4t-44{C, BAW ^y|g||43©TSI5«®(LE) 
S:A*g§^^,(In)lCigi!gU BAW ^yS8S42<7)TgPm®(L 
E) $:g^«5m*,(GND) (C^U -eUTBAW ^igg|45i: 
460TSP«^i(LE) S: ffi:t>^^,(Out) (C^g-T S J: e> 
IC, BAW :7^;i/^-42, 43, 45, 46 »iBgStlT 

r®BSg-T?ii, 3o®i^rvi, V2, v3S:7>r;i/^-^ 

p^^c|s:^■t-^>^^^^M*^&-^)<, 7^';b^-44a (Dh^ifns^v© 20 
>f -44b ® N /Kd J: y M* L-v nz: i: jb'sp 

■So ^Cif>5:e>, 7W;L'i«-44a l±7>r;i/^'-44b J:t)=b 
[0 0 7 5] ^e.^tSMilUT, 03 01*, m2 1(DA 

w -47tcjS<6(coy^'^>xoDi:tife 
7'r;bi?-47a $:^t-= zamvit. BAW ^^S#§43®± 
g|5«ffi(UE)!S:A:^jgS^(Inl) (CigiigU BAW ^*igt|48 

<D±mmmm^Ati^^.{iTi2) izm^u baw^s 

§146 tA9<D±§mMm S: ai*^^.(0ut2) (C»3iS L, 

•?• LTBAW if^Sg#|45©±g|$S<l(UE) ilBAW ^^»16CDT 30 

msm(i£)i:mijm^^xoat) {cais^sj:e)ic, baw 

ftim2, 43, 45, 46, 48, 49$: 7 -47a (DP^SP 
If 7V1 1 tfTV2fe'(-t 5: 7 -f -47{Cig(-t S h 7!)"Ji£J>il 
[0 0 7 6] OTtCj^^SBAWR-SCFT-Vt-f 

S60!i{c jsv ^T, :^(DmmzM^'p^j^^^m(Di^r 

[0 0 7 7] ^tclgB^COBAWR-SCF^/A'-f 40 

$:^iATUi^?-r'g>„ 03 3^c■o^^•r^i, *|g0^(cioT« 

fig;3tl-5BAWR-SCF-5='>'^V XCD«* h d<D i^-f $:jf otili^ 
CDftWSHA^S^StlTV^So 3<3DlHlg&, -f&tJt., BAWR-S 
CFHiiilS (tfcitT'JU :x) Hi, ( ) BAW 
SI2, ( 'Wr ) BAW^^MIS, feJ:t>^S;Se^7 
-f ;i/if - 4 So BAWR-SCFt-VS-^- :^ lli4 Ht^ 

(PI) i: (P2) t^^-h (01) (02) ^^tjztimt. L 
v\ 3i<-h(Pi)i:(P2){i, mtJ505j--A/K-hT'fe 

3K-h(01)il(02)t*fc, mtf. 50;i--A/K-h 50 
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T'fe-So {ElLt, SCF4(Z)±8P«li25, Tg|J«;^4, fcj: 
t)fctJr^«^6' i: i:=fc{c, BAW 2 i: 3 <^>J:g|J®® 
26, TSPS^4, i3J:XfSMM22(D^i:. 03 3 0110% 

[0 0 7 8] UV^||^gflaJ^C^3^^T, BAW 

«2«)m^il24tt, -etV^'tU T^A-fJ^KZJgg^^, 
(I) i:m^(Gl){Cgg^UTVNS (g5l^^(Gl)«fi^iti 

mmi^iyX\^^^ziitmtL\>^) „ baw ^^3c7)± 

gP«^6tj*Ac, m^^XDlZW^-t^. BAW ^^ig^3 
®T8l5Sli24ld;, SCF4(DTSP«^4fC^g-r2.o SCF40 
*ra«fii26' l±gg^,(G2){Cigi^fS (gg^.(G2)=fe»ae 
fflcflgySg^LT^^S3t*^*LV^) o SCF4© 
±SP«S25ttm*(01)tC^-tS. BAW ^lg^2©T 
SPSIi243b^g&f«^^^.(Gl){C3giisSUTV^S(OT% t'/I'I' 
:^l«>^{CttlfTS:^J-JSo 3<Z)lfTl*5'<;i/ "V"T' 
03 3^C^*)$nT^^S. |Ji^±, BAW^Jg^2i:B 
AW ^«!gg|3i:$:*i:feT "L-ky;>l>h5" tPf/St 

[0 0 7 9] 03 li:03 2S:M,'53i:fCj:yBAWR-SCF 

5:$e>(Cj;'J^<#Sz:i;j&':T'#J:e)= 03 1 i:03 2 

ti, BAWR-scFiiig& 1 ©BAW i^m^zcDm^^^tj^mi^o^m. 

Wfffi&a^'t*>0-efeS„ 03 1 i:03 2S:MT«?SJ:e) 

ic, 3<oM(DBAw ^fig#i2«, mii^i-^mm^w-^. 01 

©BAW ^tS5^20ii;®faLfe®$:^t^„ 03 2lCtfT(V) 
24S:BAWR-SCF7*>''«-Y>^ 1 CDg^s;^(Gl) (03 1 JiMS 2 

•So 

[0 0 8 0] S^03 3 S:#flP,-r-Si:, ±gB(DiJi^fCj: 
nit, m^i) BAW ^igg|3tCj:oT^*ffi$nSit:^rj 

^-rs <{: e) {C, (it^tj) BAW^^^ 3 liBAW 2 J: U 

^ixit, Bkvi )^m§3izj:^xm^Bi^n^mfi^<D 

i^(D±1jlZJ y^^m-tZ.tlZtji^. BAW ^iStl 

2{Cj:oT^*mS^Sia?'J^^Jg®fe«b{C, T'A'iXl 
it, "tJU XOTjKg^^lcCDTSPx >y i;®T:&Jc y >v ^ & 
^1-^i:tC;fcS„ *Ac, BAW ^^^3©ii:?lJ^^^tBAW 
2 ®afe3?!J^^Jgil {iBAWR-SCFIiIi?& 1 (Dtf.OJftil^ 

u z(Dfp^mmatt. ^ l -fe > h 5 ©* 

-Y^l®lf(fc|3yCNjljaEt5cT' (■r«;*)t>, L-fe^^'^^hS 
©t$tf cfJ>C^Mt^^mT')SCF4 *':||21giigMftigS:^-r<fe e) 
(C, 7'Ay(x2 ,3,4 Sri:;&^*LV%„ 
[00 8 1] 034 a, l)«tf25MHz ®^^il$<;947. 

5MHz®tft>t^JS?M^c&^*•^aM=^^&M*^^^i■t J: ic^/'? 

^'Xl7!)m&5^^TV^T, 2)5-VWX103i<-h(Pl)i: 
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iP2)mo>t--2^iii- hT'&U, 3)t-VU;^ 1 <3D^- h (0 
l)i:(O2)A^0jr-AjK-M?fey. 4)M^<3!)BAW ^ySS 

S.WM22t23<D'S-^ it. BAW ^^Igi 2t.3 (D^tl^tKO 
ffi'B®22<D;¥3^C^L^^;p:$^:#oT^^■2.„ SCF4 
(Difr^®i (g^«D26' {±520nin ®jP3 5:JfoT^^ 
■S. ;ine>C0J¥3?:itoz:i:(Cj:U, SCF4{iBAWR-SCF|lI 

S3 8{dSCF4®M?»E^(FB)0D*$:^-r. ^5{C 
S^$tlTV\SM®-y--fX$:jtoz:i:{Cj:y, SCF4{±, « 
lf511MHzTS*i^S:, *fc««947.5MHzT'm2i8iS?St 

^^lE^r^^'ffi-to ig3 9tC, BAW ^^ig^2i:3®liLZ: 
J^lig (L-fei^^^hS) ©MW^;^(FR1) Tb't, SCF4 

(ommm^(.m<D±Kmi3iXm^ixx^^&o 9 & 
3 CD « L r?^s ( L -fe > h 5 ) ©tfiiOjgajggttc?!^ 

[0082] 
[^2] 
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[0083] m34X\ mm^^(D±m:i^v t^<r>±:^iz 

IC'Ete-t .g. >V ^ (N2) y >V 5=- (Nl) tiBAW ^JgH 

3 0M^miS(Cj;oT4D, y ^y^(N2){iBAW ^Sg#|2 

[00 84] BAWR-SCF^^/-?^ X 1 tt, M^i^. EI 1 6 (3D 

M^®liL/^?^:7-i';i/^f-4i (z.cD7-< ;i/^f-4i{iBAWR 

-SCF5-W>(.1 SCF4$:-g-*7&VN) , ^SVx 

$4xfeM?a!mts^$:^-to :i<D^tim3 5^M.xmm 

X^^o Z1(Z)|1I3 5«. Hi 6(D:7^;i/^-4lC7)ii?'i^ 

50 f&iF4i' i:^@^®SCF4®M?WE^a' iilcfita-^fcit 
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feBAWR-SCFiaj!& 1 <DMi«5^2:S^-r. 1213 5 $:MTfi? 
5 J: e> tC. BAWR-SCFiaB& 1 CQBAW ^MS^ 2 1 3 ti, MJS 

^it. mi 6®ttL^:?^-7-f ;i/4f-41lCj:oTM*ffi$ 

[0 0 8 5] M>i:^5:fipoiSMM®MmcJ:oT, tK- h 
(PI) i: (P2) i: (01) i: (02) <DM<D\^'ftii!)^^Bkm-scF7'A lo 

(Pl)i:(P2);*^e>3^<- h(oi)i:(02)/\cD:&fpi{ctj, fe^VN 

ttJif- h (01) i: (02)*^?>;^<- h (Pi) t (P2)^(D:^|pJ®V^ 

[0 0 8 6] ^^m(DiS-t b\>^m&miZ%-DX. BAWR-S 20 
3, m4. m5iZUXh^nx\,^^m^^ti&^r(D:^'r 

[0 0 8 7] 1. mLtKmimM^m^-r^, mim 

Mti. ^J;t«, 62nni®ji:$S:Jft>Si027b^5)^So 

[0 0 8 8] 2. ^1|^±{C^2M®$:^U 
BAW ^ygg|2i3J:t)!SCF4(DJ^U®«g^S:X-r«y:^3~ 

L/fe||2mM®V^<c.7t)^(DgPi^S:^^m<o ^tl^jCDgP 30 
^<D±iZlt, ^li&BAW ^ygg§2feJ:tJfSCF4(Z)M&^4TJ&l 
±^L^v\ m2m®tdu m?Ht. 213nm <Z>JP3?:J$ 

[ 0 0 8 9 ] 3. X-r 'V ^ 1 i: 2 l;-?^figUfeS®±(C« 
^Srfi&IKU 7t4r->S:o<UBAW ^yg|§2i:3©T 

ti, 250nm $:i$t)Mo:^^f>;^S„ 

[ 0 0 9 0 ] 4. rm9mM(D±izm i 

U A^->S:t3<»JBAW ^^jgt|2i:3<DffimSfeJ:at 
SCF4®TgPffim»$:?^fig-r'g.o ^ne>®ffi«^t*, 40 
2362nm®;i:$ $:it-e.ZnO *>e>^So 
[0 0 9 1] 5. m(D7.v^v:ftLX. 'rA^:K2. • 

-y%:^<^)scFmfpmmm^mm.'r^. baw ftig#i2 
y^iz^^xm^j?Sii)^n^o z.<Dmmmit. mA.it. 52 

Onm ®J?3S:^^Mo36^e>^SS. 

[0 0 9 2] 6. ?>C®>^-5^>V::^tt, SCF40tfir^®fg(Z)± 

iz'm2l±WM^m^LA^-yi:^i-f^:it^^ti. m 
2Eb«®{i. 2362nin(DJi:3 $:itt)ZnO 50 
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€>. 

[0 0 9 3] 7. ^(OT.'rv-fit. BAW ^^l!Rig2 i: 3 
J:t>*SCF40TSM±{C3 e>^S®8iM5:^LA*^-> 
-€-tv{Cj;oTf'A'-rx2, 3, AOilMm^m 

m-^zLh^-^tio ±^mmo)m-&\.t. mx\t. 250n 

[0 0 9 4 ] 8. $ <btiL^7.7-v ':f\t. imi-^m^K 

\t. mm(D7.^v:txim.^i[\.tcm(r)±\z^mm^mk 

[0 0 9 5] ^g/SrCDBAW 3 fcJ:afSCF4X)^*^ 

mt.^mMm\z^^(Dmu^ (-t^^^-fe. ^) 

[0 0 9 6] g|^£>S:i#o4t^a)iifflfif!llC«2«i:$*i,S# 

^(Dmmam^izii^x. ^w^mmsn: ^ji^ 

7.(Dtz.^(n. 113 3{C5^$tlTVN^ h4<P2>-^Jt^®ftfi 

\^mmmmm (t:LiiA.{t. 947.5 ghz tc^pfJUT 

VNS25MHZ ©iaM=©iS!c®^^i®ftto*J{C, 947.5GHz{C 
iim^j^m^. L -b y ^ > h 5 S:?^^^SBAW ^yg^ 2 t 

Bifi "M" nm^i^-ozt^m^x. ms 3odiii8S{c^ 

iai't=.Bhm-scFm^im.»^zti)^x^^. Eisetco 

LT, BAWR-SCFiag&16®BAW )iM§2t.3t)^ "M" BBS 
^:^#oZ.^:S:B§$^^■r, EI3 3®BAWR-SCF|iB^tc|Se(Lfc 

BAWR-SCF|lIB&16*'5g3(-te,tlSo ZKDgBgT'ti, BAW 

^3(D±m9mBit. wi^<sxn)izmsu tt=.. baw 
i^m3(Dy§mmiitwmxi2)izm^-t^o baw 
iggi2ii, mmxmtmmm(Gi)ii(Dmzmm- 

So BAW ^JBg|2®T§P«^4lig^^>(I2)tC]g5gU 
BAW ^t«g^2<D±gP«^6ld;^«^§^^.(Gl)tC^t- 

XF4®TgP®i24ttg^^.( 12) tCiffigU SCF4(Dcfi 
^«fii26' tt^«fd^^,(G2)fCgg^U *LT, SCF4© 

JiSPft^iig^^XO) ic^fs. 

[0 0 9 7] BAWR-SCFUIgSiett, US 3 (DBAWR-SCFIhIS& 
l^cJ;oT^$^^T^^■&*®J:^J ^mmm<D^m 
(liSra^-t-o BAWR-SCFIiIg&16®^tf»^-?^fllifla8&=S:S^f la 
3 7 5:ES3fc{Cj:»j:^®3i;li$e>{CJ:<ai||?T'^ 
So ZlCD^IlI^ti, SCF4(7)^llISS4b' , 2\ 3a' 

.fetmAw iikm§2t 3 scF msmm 

b' (Z)45-8&=^^/N°i/4f>x(Coi) ti, BAW ^yggmma 
g&2' ©ife^J^-v/ti/^ >x(Cop) i:afe?iJ(c;&oTVNSo 
•eoM*, BAW 2 ®^^^l^4)-ii!&=¥ >X 

tt. (Cop) fen-ttCJcoTH^StlSf^ytC^^-v/t 
i/4f>x(C(v) i:(Coi) JcjcoTH^snSo -e 
(D^sm, BAW Pkim 2 ©ttjimsstt, y^^^y 

X(Lmp) feJ;t>*^:^r-V/N°i/^>::^(Cmp) iCioTlffl^ 
(4)-S&)BAW^tig^2(DM?imjS*^, 03 
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3 <Z)BAWR-SCFI1IS& 1 (Dm 2 tC J; -oTM^ffiS^l 

T'l6^-t-5. Z.*lit, BAWR-SCFBBSieODBAW ^yg||2tC 
h)V±X\ mtf, BAWR-SCFUIil&lOBAW )m 

m 1 ®BAw pim^ 2 ^mm^j^Mrn^^i^^ < 

J:e)fC, BAW ^Jg^2S:i[Sg-rs:ii:{CJ:oT, BAWR-S 10 

cFiiiii&i6®BAw pms2(Dmi^mmmtt>\ mm.<Dn 

w/^mm^(Dm-^^m<yji^ztiz^-DX, baw^^s5#§ 
20mi^mmiimimm-i-^o baw )^m^2<Dmm 

BAWR-SCFIgII5&(7)iiji^^(D^^§ii, BAWR-SCF[lIg& 1 CD 

[0 0 9 8] 1114 oli, ms. m4. m^iz^n^enB 

^^16^2(Z)||2i^A^, 213nni <Di^ <')lZ158m <DW--^ 

^w^. sim,pm^2(D±mmm^mn2m x 

372 ©f^ytC 200MmX200 X%^^&f]iji 

0{C^3V^T, m^SBl^lOG It. M'^mj^lOl (D±IZ 30 

3 3 COBAWR-SCFEIS& 1 (DEI 3 4 COM?^S[i:S^?:*t) L/T 
V^-So Mj-mfS^lOS =fe;114 0^C:^$tlTV^-^.= 

jiJ»5^108tt, BAW 2t.3 *^*4 i;^3 {C^ 

03 6 (DBAWRSCF16 OBAW 2 3 ©JS! L "fe ^jpl > 

[0 0 9 9] 124 1 li, :^mm(D%^-^(Dmmmiz^ 

oT^3^^T^^SBAWR-SCFlaJ^&13$:^•r. BAWR-SCFE 

^13«, BAWR-SCFia^l355)^, BAW ^^ig^2 il 3 53J:tKSC 40 
F4$:mfc (ta^lDBAW^^igllHi: (^^li!&)BAW^^g5^15i: 

^m-r^ ztiim^^x, mss a)BAWR-scFiiiii!& i izmu 

bTV>S, 2 US ii^XfSCFAtimS 3 CDBAWR-SCF 

\mi(D\Hmxm^Lx\>^^(Dtmmz. BAw^^sgg§2 

t 3 i3J;t>*SCF4$:BAWR-SCFtlIS&13p«gSPT'^-r€>„ BAWR 
-SCF|1IS&13«)BAW PM^UiiSCMtim.^XO) t<DmX' 

im-t?>o *5gW(Z)^?*L/^^IIS6MT•^du baw ^^igg|i4 

<Drs!immmscFA(D±mwm!5izjmu baw ^^ss^i 
i4<D±si$«®26i±^^,(o) {cg^-rs„ baw pm§i5 
itm^^M t.m^im,^XG3)(omx^-t^, baw ^ 50 
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L<, baw p^i5<Drmmm^w&mM(G 

3)izm^irS>Z.timtL\>\ r^BJg-eii, SoODl^ 
T. ■t«:*3*.tfTVU tryV2, i3J:aftrTV3«:7^/U>?. 
i3{ciat:JS. 

[0 10 0] 124 21*, BAW ^yi#|3 tl4(Dmi)^±MSm 

3izmtm^i:i^t>, Bkw pm^2ti5(Dmii^±Mm4 

izmi-m^^W-^. SCF4®Ji*':±|3^5{C5^-tJP$$:i# 
0^ff<)i&#^{C0VNTCD, BAWR-SCF[Hli^l3<3DJit«S; 

[0 10 1] 04 2 5:B-tft?SJ:e>lC, BAW ^ygS2i: 

22CDii[?lI^^fgl*, BAWR-SCFia^l3*'^AWR-SCFiaB&13CDii 

ja=^^!cG)T:&iC/' y^im)^m^li!,-tz.ii^'^mizu 

*/cBAW ^y!Rg§3 i:14ti, BAWR-SCF[1IIS&13A^AWR-SCF|1I 
l»13®ii®©l^(©±*(cy «v^(N2) S:M*ffii-Zli: «:Br 

fglC-rSo BAWR-SCFimS&13®SCF4li, BAWR-SCFEJ^l® 
SCFAtm^lzmH^-t^o BAWR-SCFE^ 1 (H3 3) ill3 

(Dmm&j^^'tti'e^^tms 4 i:iii4 2 ii $:M-cft? 

SJ:e)lc, IHS!&13{CBAW ^ysigl4i:l5S:-&tfZli:{CJ: 

BAWR-SCFIll!iSl*'!^^S<J:y%oi::^§^|JMiLJ|!cM 

^$:BAWRscF mm3ti^¥^^:iti)^^mtf£^. m 

BIl 8©5t=fl^{C<kSBAW ttLr?^-7W;i'^-44 
A^-^^S J: »; i:mv^|5aihJ®S^?#f£S:BAWR-SCF|lI 

B&13}d:^;tS„ IlI19lC^f, EI4 2(Z)ji?m 

jt??§:i:BAw \tL^my^ }\y^-^(Dm^mjZ>^<DMJSiZ 
o^^T•S•;t^i, baw :7i'>il/^'-m'5-§^;tsPflihJi^M^® 
VKMt. BAWR-Sa?I5IgS44<Z)b/<;WCjt^T20dbfe'{:t3C 

[0 10 2] 04 l®BAWR-SCF|llji&13i:!®^aCDM?ffiS»S 
^S2^S:ffi*^mt-)b'!, BAWR-9CF|118&13fC<koT**m$ 
tl-5=feC7) J: y =bo i;$^v^iii©i^^CD^^M$:M^*m-rBA 
WR-SCFIlIji!S?:lgl-tSifJ^||*^fe-5^, ig4 3{C^-rct;^ 
'fc*l8^tCj:5BAWR-SCFtlliS&13' ^rfgttt %)J:v^„ ZKD 
BAWRSCF Efil&lS' tCli, BAW #^J6g|2. 3, 14ill5, ilfe 
mcSCF4;)b«-^*tlS„ *|g^®^g:*L^^||fi6MT'^i, BA 
W «Sg^3(Z)±S|S«@265:g^*(Il){caMU BAW ^ 

im 3 (DTSP«ig24 ^m^^xm izm^t^. baw ^jg 

«S 2 1*, m^(i2) i:^«^§gg;^(Gl) fcora-P^-r 

So baw pkim2(D±mmmB\mmmj^.mizmM 
u Bkv mm^2(Drmwm4itmm,<^xiz)izjm-t 

So SCF4<Z)TSI5«<i24lig^^.(12)tCi©Sb, SCF4<Z)cfi 
I*, g&«!^S^#,(G2)fCjai!gU -?-LTSCF4«) 
±SP«^tiBAWR-SCF|lIgSl3' (DmM.'^Xl3)izmS-t 
So baw ^^fgf#15®TgI5«fi24ttg§^^&(I3)(C3£JieU, 

BAW pm§i5(D±mmm6itmm^-^XG3nzm^-t 

So BAW ^^igSl4(DTSS^4lim^.(13)tC3giiigb, 
BAW *ig^l4®±Sl5«^«g^*(0) (Cil^g-rSo 

[0 10 3] BAWR-SCFUIS&IS' ©3®iBa(Dfc*b{C, BA 
WR-SCFI11J&13' (iEI 4 1 CDBAWR-SCFUIIS&lStC J: o TM^^ 
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m^iim^m^o BAWR-SCFUIiS&lS' ICBAW PkimUt.l5 

VNBAWR-SCFmS&ie J: U ^^^''Pllh^c^^rBAWR-SCF 
I1I8&13' *^-^Asri:*^Bltgi:;5:Sz:i:*^fi?S. mB<^ 

«:^{Cti, BAW ^^i5^14i:15iiBAWRSCF13'®ii3ai^i|lc 

■So 

[0 10 4] 1214 4 $:#MU?&*'56>, *ll^{Cj;-g)/\'5 

(ifett "BAWR-SCFIlIj2&" t'l^ 10 
4*) i7{cov>TJtJATIJiW-tS. 2tc|8^®i?*Uv>IIS60!l 
lCtieoT> A'^>::i<7)tn^>'-l';i/^-17liBAW ^yg^ 
2, 3. 3*, 14, 14' , 15. i:SCF4dfit>'tCSCF4* ^r^gf 
BAW ^«if|2i:BAW ^yg#|3ti, ±13© "L-fe^^l 

(CfcfeoTBAW ^^Sg#|2?:gg^i-€.o BAW ^Sg^2(73± 
S|5«^i26ttm^^.(Il){Cgg^L, BAW ^^MI2«)TSIS« 
^4ttg§^,(I2)tCgg^fS. BAW ^MI3©J:3P«^ 
26tt*fcgm^.(Il)tCt;gi^U BAW ^^Jg^3a)TSU« 20 
fii24liSCF4(DTSl5®fS24{C3^5f •5c SCF4(Dtf r«I*(i2 
6' ttSg«^^^.(G) tCj^gU, SCF4(Z)J::S(5®fg25liBAW 

P^imrmmmizmm-^o baw ^^ig^i4©± 

CO 1 0 5] t.r^. :^^m(Dm^L^^mMmx'it. baw 

i^®l|3'(Z)_hgpmiS26lim^.(I2)lCg^U BAW^^^ 

m' (Drmwm^itsc?A' (Drw^m^izm^-t^, sc 

F4*(D*ra«^6' Itm^^'^XG) izm^U SCF4' 
«)±gP«1125«^JBt|14' (Z>TgP«^124tC^g-r.g>„ BA 

w ^mw (D±mwmitm^^.(oz)izim-t^o ba 30 
w mmi5iimm^ (qd (02) tc^fco rgggg-r 

BAW ^lg^l5®TSP«1i24li^^Sf(01){C^b, BAW 
^^M§15®±gP«<i26ttgg^#,(02){Cjg^1-S. Z(Dm 
mX'it. tfTVU V2, V3, Umm-SCFl0mi7(DmM.'P 
tCfSlW e>4x-S Ztiim^o 3<i!)BAWR-SCF|lB^17{iBAWR-S 

cmmstmmizmmu Bm-scmmisa^Btmm 
m&m (iii4 2{c^-r) iiiis^eicDaig^^JiicKfs&^-ro 

Li)^Lfjii)^h. m4: A CO A'^y:z.(D ttitcLy-i )V-$t -17 
T'{t, ^^,(11) i: (I2)<Z)*ffe J:t)t(0l) (02)®*f®- 

•x(oiLt\.tz.K-m>iLWM^n'D 2 o®iiis&«iEgspa 

^m^-^^'imiS^^^^XZ. Z(DA'yy7.(K>t.i[\.tcy 

■< ;b^-i7$:fflv%szii:*':T'g.5„ 
[0 10 6] z(Dn'7y7.<r>}i:t\,tz.y'<)h9-\7^z(D 

l?«ie>, A'yyy.cDt.riX^^tji^^y ^ )\y*i-^^\zm^ 50 
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Hi <©apafc J: S>'^9 >X<0 ii^ifc-ft-tm* S:/^^ 
[0 10 7] ±xE(DfiW7t)^e>^.5j:e)fC, ±ia(^)BAWR-S 

cFiasi&(Z)#^tt. -?-tie>®5^$tifo^^oBAw tiur?^ 

>'>f;i/^f-i:<@>:r<Z)SCF f^/MXJ:*JSt#UfeMl«5 

S<fce>lCt--Sfc«)fC, rCDBAWR-SCFigg&T'tt (fci:^« 

^HB^roBAWR-sCFf'yt-f |S|iS^-7■S:ffi*'^2.^^:^@ 
^CDBAW liU^*?^^-!';!/^— ^{@'!r(DSCI -r/^'^f XtCjt 

[0 10 8] ±t^aM^U^m(^^^\tm^oomzij^ 

i^f£\aoymm<Dmwmziotc.-oxm'F^^xth^o bawr 

-tfjfc^^nti, (mmiz^\^xmm.tsd ^ryuxo^sM 

i}^^. m<Dmmxit. (r^n^itmmsizMvxmf 
f£mmmi(D^^iz) M-*)-^:x^mmizm^itz(DBkm 

[0109] :*:|§0^liJ:f 3C0 h V-^ oBAWR-SCF 

mmzm&^ti^z}i^Mm\^t^^(Dx\ttA\t^zt.. t 

fe, i&(D h jKD i^-i &^oBAWR-SCF7^/t-f X ?:tS:tt S Z. 

t^x^&ztiz'^M-^nr^\>\ m^it. mm»imf£^ 

tl^(Cj:oT, 'f*!>ne5BAW^^^fcJ:?>V*it«SCF 
$:^mWR-SCF|lIgS$:l9:i-t-5 3 *jT'^-5. OfjiH^ 
(fci:;t« BAW^^gggilSCF i:v^e)J:o«:) JcU/jN 
$ ^^^gpaMI&i*oBAWR-SCF5=^/N*-f J: »J 
?&^fi«^a®«$:^oBAWR-SCFT-Vs->f xtCjrb^T ck U 

V\ ±IB<3D^^C|B«S4^TV^SBAW ^igggtSCF 

BAW #^ts^i:scF tcti, it^t^it. mm 

[0 110] BAWR-SCF[BIgS(Dt%Sp-eBAW 

tscF tmsm^'t&:^m^mM^^zt.^x^^. 

mti, :^^m(DimmmiZ^-oX. baw ^*iS^2<Z) 

±SP«^g265:g^i^!!g§^*(Gl)^C^l|gU, TSP«^4$:g^ 
M^^XD tcg^f •5 <}; {CEI 3 3 mhm-scFm^ i cdba 

W ^ygtl2$:llIli&10P^SPT'^LT=bJ:VN, BA 
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w )^m^3(Drmwm^m^^xi) izm^u baw 

3 C5±SP®|S26 S:SCF4(Z>®^{Cg^-t 5 J: t IC. 
BAWR-SCFIii&lOBAW ^ySgg3S:gS^LT=b<kV^, 
IC, SCF4<3Dfl^4 S:BAWR-SCF|1IS& 1 CDg^* (01 ) izm^ 

\\ ^^•r^uo#&^c•ov^Tt), BAWR-SCF-r-'^-f 

[0 111] ^^f^^^^^mcDMrnz-D^^xarmm-t 

SAW W :^ J: e) 

GSM mmmf^umm^xmm-r^^^fj^sm t'a^x 
zni^oy^^7mniz^^r.m.y-<jv^-izmm-t^ 20 

5gga*?:^;i;LT, GSM itm^^^VN^ t)<D 

[0 112] :^^m(Dmtb^^mmnzvt-Dxmm^ti 
^r.my^jV'Si- (m^mm:^^)5i <Dwmm^m4 5 

izB-to z<m^mm:k.^nt, ^P?&:<i;%io®T> 

?/ig2 "§fr gp^^ ( "Rxi" t^Kjv) ^m^^. 

■ess. mif, h^>e/->'t-«)rtSi$tci2i^^All 
5i*^gS^LTVN-sra, lligP4)-(Txi) ti, 7-r;i/^-l> 

■5^^(ANT) iZ^-oXh^yiy-A-i:)^^^(Din^tmin 
i3l^^;i#§51®^2SPi)-(RXl) «T>7^:^(ANT) A-t^ 

[0 113] m^mm^iii/5i<m im-mi) mm-s 

CF[lIi?&53fcJ;t>*BAW ^ig#|(RSl) m.'^M^^ 40 

51C[)||2gP:9-(RXl) tiBAWR-SCFiaSS55il^^S#§(RS2) 
■g-tfo 4i|6W<DBAW <7)^?*bVN|yiMtCt^oT, IglgP 
^(Ul) <3DBAWR-9CFlHlS&53ttig4 1 CDBAWR-SCFIllllSlSil 

mi&.(Dmm.mshi:^u baw ^m^z. 3, 14, i:i5, 

i3J:OfSCF4S:^tfo 04 1 CDBAW ^185^2 3 feJ;t>*SC 

f4$:bawrscf mm3<Dp^mx^-r^(otm^(D-^m 
x\ m^mm^^KDmim^mi) ®baw ^^iggi2i: 

3 i5^Zy^SC¥i^Z<D'r^U^<D\Hmzmm-t^Z.il*'^m 
baw ^^Jg^l4CD_h§P«^i26A^SCF4(D±SP 
WmSiZ^U baw i^igtll4(Z)TSP®®24;b';gS^^,(I 50 
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z)izim-t&J:^iz. ^igP:J)-(ni) obaw pm^u^ 

^isp^j-(Txi) (DiHmzm^-t^z.iiim^v^\ ±m 
wmsimimmicsnzmsu rmrnm^im^. 

(12) Km^-t^ J: o iZ, BAW ^M§15 5:^ 1 gP:e-(rai) 
<D\HS^iXim-t&Zttfim^L\>\ BAW ^^Sg^(RSl) 

it, ryy'^m) {cigjiiSufcgg!^#,(Ai') tim.^,ii 
2)t.(Dmximt^o BAW ^yggi(Rsi) (ormnmut 
m^^xi2){zimu BAW ^sr^(rsi) 0±mmm6it 
g^^.(Ai') tcii^§t^„ ioiae-e, it^m;ts§5i 

(Dm 1 aP4J'(TXl) {ctii^rvi V27i^-^*4T-5o 
[0 114] J:izELfeJ:e>{C, itlS^ASg51®||2gp 

:$)-(RXl) tiBAWR-SCF|lIS&55i:BAW ^^lg^(RS2) ^^tJ, 

^^m<DtiftL^^mmxit, baw ^^s^(rs2) o±gp 
mfi26ttg§^.(Ar ) {ciiiisSL, baw ^^js^(rs2) ®t 

«P«^4ttgg^^,(I3)tCig!efS. BAWR-SCFIilS|55tt|gI 

4 l®BAWR-SCF|lIg&13i:MKLfe«^gSP>Pp^■g•t^. 

BAW ^yjg^ 2 (D±mmmBit.im,^XG^) izmM-t^ ^ t 
*^*u<, Bkw p^2<Drm'mmntim^(is)iz 

jm^?>^tim^L^\ tf^. BAW ftS§§|3(7)TSPm 

^4{ig^* (13) izjm-r^ ^ ii*'^* L < , BAW 

m 3 (Z)±gP«1i26tiSCF4®±gP«^lC3gig-r S X i: 

mt.L\,\ scFA(Dfpmmm6' iiwm^,(.c5nz-im 

-f -So BAW ^^l(gt|14(DTgP«tS24*"<SCF4CDTSP®^4(C 
i»S-r5J:e)lC, BAW ^^ig#§14®±gp«1^6*'!g^ 

m.^m)iziSM^&j^^iz, ^2SP4)'(Rxi) ©BAW ftss 
^&i5(7)±mmm6t>^^mmz^L. rmwm 

2Am^^XG5) iZ^-t^ J: O IZ. BAW ^^^15 SrilS 
i3J^A^i©^2SP^(RXi) a)t^gptcg^t-S^i:A':M 

{Ctt tfr V3 il V47it-^* tl-So 

[0 115] illS^X.§§51®-?-tl-f4x©^l i:l|2gp 
:9-(TXl) ^(RXl) <7)BAWR-SCFI@M^53i;55{±|g|4 5{C:gtf 

XI) feJ:t>'(RXl) (Z)BAWR-SCF|lIif&53t55tt, 05 1 tBI 

baai-fu^y^ise t.m iz^ti-^tw^^tix^^&^cD 

Ti<ai:^-( iimcx&S>z.tt)m^. A:^SP152 i:ffi;t;gp 
154 S:I1F5 1{C, ttcL, Atsmm i:aj:^g|J162 5:1215 

iCcfcoT, mxii, m.^m^^i(D^n'en(Dmi t 

mzm^mi) feJ:t>*(RXl) tdU _hfa«)03 6i:H4 3 
[0 116] ^^IZ'^^X, ^2gP:9-(RXl) (Dmm 
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1) f)^mm^mi2r-y^^^i:^^^ziit}^x'^^m^i 

lais^(Txi) (7)mm^ pm^^mm^^z.tim^\^ 
^2gp^^(Rxi) ii^j v^^^7L^z.}if)'^-Qn^m\pm 

gi$4)-(Rxi) (jmmmyv-n\z%2mi{m imm 

^.fc^Jtc, <D3fe??ijBAw tm^^nmt^ 

:JJ-(RXi) i:(rai) ®mM©tf^i>^a8l!tT% $>sv^^i^® 
J:d{C, '^^mX^\<mm(m) i:(TXl) (Z)it3?iJi3 
3©j|ISWm;^-^®me)®g|J4)-(RXi) i:(TXl) (D^tl 
\z. i;i^mA^i<z)^tL^(Dg|J:Jj-(Rxi) i:(m) ©sc 

to 1 1 71 illStJmSg5l®-?-ti-r*i<Z)8lJ4)-(RXl) 

(ni) lc^LT/N-ri/^;b®«S5:8aW-5ri:;&^-e^ 
■5 cl: -5 tC, il^mfl51©^tl-m®fl 1 fei 011 2 

[0 118] H4 8tt, GSM h^yiy-A-X-mS^^ 
Ac»{Cii^^;tf|51$:|8lt-r-5J^Kl^^ (f'S:*? 
t), GSM iifflWCfeV%T, i2im=f^J|?{m«6«>fC{i890MHz 
~915MHz®M?2$mcDr^fC;bfc'J, Sft^^igttt, aifl^lC 
tt935MHz~960MHzOM?'M5(09r^tCt)fc-S>) lCoV\T©, 

ill^m#l5i®||iSii-(TXi) i:l|2g|5:9-(RXl) 
;i^i©^tv^ti®Sl54i-(ni) fej:Ot(RXi) cdbaw ^ 

^hSCF li, OT<Z)^6i:^7lC-^tl-€'tlS^-tMfeJ:t>* 

(•rai) i:(Rxi) ©BAW ^yggiiiscF idu 'm^t-t" «^ 

[0 119] 
[^3] 
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[0 12 1] mim^mi) <d mmi^o^y m-^mm 40 

mt. m4 8{c "57" i:^^;^$:o^■^Tv^s, ttc. m 

"59" i:5'<;^$:o^•tTV^S. 04 8S:MTft?SJ:e) 

IC, /\-f L/^;i/®5gKe*^«l^m^l J: o T-^^ 
e>*V^o ii^mi§51®-g-^l-?-'^l®l|lgP^^(T 
XI) i:||2g|%^(RXl) ®fE:^7i:59®r^tC45dBJgUl(D|5i 

[0 12 2] 04 8<Z)j^6g;&M?SmfE:^&BTfc7b^S 



flfga^pii- 88111 

44 

ifi3^Jiyg{Cj:oT^D-6o BAW ^^St|24^l260itjnj^jg 
Jf timtcis V ^T, t'^U X24 i:26ij;<Sv > hf- if :x 

[0 12 31 i5lg««S;i«§5UCBAW ^«Bg|(RSl) i:(RS 
2) S:^iD3i:{Cj:U, i!I^Jg^^l®-?-4x-f*i(Z)|| 

li3J:t>'l|2gI5:«-(ni) i;(RXl) iZ^VXJUly^JV(D 

^;i^i<z)3ne>®gP4J-(ni) tmi) kmlx^^>(u 
^j\yaymmimi:m\tf^^t.immiztjt^, baw i«g 

si(Rsi) i:(RS2) ^ttc.mmcDmm^sh-vy^y'^^m 

IgP^^mi) tT>7^^(ANT) iZMLX. m28|J 
4)-(RXl) i:7>7^:f-(ANT)(fei:^ldS0;r- AT>7^^) 
lzMLXm»?>ZtiMmiZf£&, m^if. ±MUfeJ: 
OtC, BAW ^igg§(RS2) im^MA.1IS51(D^2 
^" f(55^(RXl) ®P^g|5T'ii3?'J^UTV^S(Z)-^;^ 

mz.^i(oz(D^^^m) <Di=p'mmcxmHpm^m 
^ffi't i e) oaw ^«g«s(RS2) ^mm-t^ ztam^ l 
\'\ BAW ^jgti(RS2) <Dmmmmiim^^Ji&<. *^ 
o, jm^m(Dmmmz$>^mmix\ baw ^ss^crs 

2) li, a)J:o{c«&^, 3l^SI;i^iO 

ii. BAW ft^(RS2) *^j||^SI;lg|51{C-^*tlTVN;& 

xti, BAW ^ygtl(RS2) $:^t^Sl5^}•(RXl) iS^^^^^y 
tf-if>:xJ:U/J>S<, ill^^;iSISIJ4)-(RXi) (T 

XI) ^^Xfyyr-i- (ANT) (CMLT-^;^e>tl-£.# 

^gp^&y- v^y ir(D vKMt. ±uv^y v h^mm 

?S^(upper transit band frequency) ^Cj3V^T^ V^</S» 

[0 12 4] GSM h'yyiy-j^-amoyi^^tj^mD^^ 
<DV^y^^-A- y7.^h.\z. *?gW®Jl^m^i 

$:^toJ:■^)^c|gitLfeS/X7=•A^cJ3^^T^i. baw p^W^ 

(RSl) i:(RS2) $:fflVNSig>gA':p5cV\ $e>tC, mioO^^ 

i^S<3m^^i®BAW ^^Jgf|i:scF aym^KMhxm 

•?4X(Z)g|54)-(RXl) i:(TXl) \t. BAW ^^igflilSCF (Z)/±« 

mh\^xr)\^^-^hmm^m\^^m^\zz.t\,ib(Dm 

5l(Z)||lfed;t)fm2SP4J-(rai) i:(RXl) i^-:. (mii> 
35MHz (Dajl=^^<Z)^i|!ci|iS$:i^I«t-r-5#^{C) , 25MH 

^(c«, J^^m;t^i®BAW ^igU^SCF (DSMM\Z 

ifcJ;t>'ll2gp4J-(TXi) i:(Rxi) m^i^mL ^sv^^i 
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:r'^;i^^'ffci|^^:ffl^^sm*«®f^tgg^BJ: *}-^izfm 

[0 12 5] EI4 6 i:l2l4 7 ii^mi^^Jiii^^. m^<Dy 

-f -5^ >y >^(C2) H (Cl)±tC-5-tl-?*lll 2 8|5^)-(RX1) 

>v ^(C2) 5: {cimsmm^o±izm^r.my -ov^- 
5i^ip)tdLxij^^\ mm. ^^fm lo 

S^ra^Sa , 54, 56, 57{i, ^^C^-f -^-55 

(TO) iZjmtS>. *l6B^<Z)^yF*U^^|y6WceeoT, 
S^0(7>l|@(N) (j:$^4inin, S^O(D£S(L) (j:$(;7iiim, 
■€-UT®K50<Z);^$(H) ^;^j/1-110 $:-^«)Ti!^j2 

mX'$>^. z<Dm.ij A-no {c«, ffiS^^X 

S:ifoz:i:*^#$4^■5^^cov^T^4, ll2i:S|ig|5 
4)-(RXl) i:(ni) ®M^Srl^-Sfi?50±{cS£iU *® 

- mm x.xmtm^xmio^'m i ^ 2 gp^^-CRx 
1) i;(rai) ^wmm^ , 54, 56, 33<fca!57{c]ai!!t 

LT=bJ:V\ r<D^{C«, 4<;>7^'r>^- t7-Y^-S: 

ffl^^s^MT•Me>tl■^.-f ^^^^ >;<.ic*rLT^-f 
[0 12 6] im^oymmm^mt. 

^milOT(RXl) il(rai) gp^^-^m^fC^tbTA^rU 40 
[0 12 7] 04 9 $5>^S*I§^0 

■f) ®J:e>tC3(Z)7^3.T;i/j||^mSl7'>'U;^7lS:M 

tt> 'i>Jfc<i:%loCDT>•r:^(A^)T) , It^iflS(AMPl), 
(AMP2), (AMP3), (AMP4), MmcH 1 fed: 1)^112 50 
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-f;i/4f-::fn«vi'(TX2')S:-^tf. S233ISi3mA 

i ijimsp^xni) ufctteRauas:-^ 

(Dmmm^im) izmMLr=.Bm-scFm^^'^tiy -< 
-zf a >^ ^150 ^^-r. :^^(Dts-tL^^ms&mx 

it. y^ A/9^--fU''vtn^ niMA^my^ )\/9--fxi 

V^mV)^. (TX2' ) ^J^m U, EI 5 0 ® A*S|5152 \m 
4 9 ®^tl^*tl©A*Sl572' il73%:m^U 05 0®* 
:fjgpi54 li, 04 9(Z)^n-m<^)m:t>aP74i:75$:?^^-r 

•5. 

[0 12 8] tf^, :^9m<Dnt L^^m&mxit. ^=L 

7)\^^t}^XWl<Dy^)\^9--^U V (RXl' ) iL (RX 
2" ) li, J:S2(Dii^m^l®ll 2 gMSl54)-(RX 

1) mm^tdmmsix^^ti. mx\t. m^i\%. jji 

^^^g§51<DgftSP^)-(RXl) lC^iHLfeBAWR-SCF|lIg& 
&^tf>'-r;b^f-ya>y^l58 $:^f= 
I'^IQS^J-eti, 7-c;i/^«--/D>yi'158 ti, 04 9 ©-7 
'f;i/if-^p«yi^(RXl')i:(RX2')$:?g^U A:f;aJl60 
li, 04 9®^tl-?tl®Ai;SI577il78S:?^^U -g-LT 
ai:^jai5162 ti04 9®-?-tl-m®ffi*SI579i:79' 

[0 12 9] ^ix-?*i®7-r;i/4f— /□'vi'(rai')i:(T 

X2' ) ® AijSl572' i:73li-g-tl-?tl(Z)liiliigP(AMPl) i: (AMP 

2) <z)m;dgp{c5^g-ts= T'3.r;i/7ii^gi^^7i(Z)^4x 

■€4X0)7 -< ;i/^f --^^ o >v ^7 (Txr ) i: (TX2' ) (Daiijgp74i; 
75{i, ^yi(Z)g§^^,76' S:/M.TT>^:^jK-h(Al') 

{ca^fSo ^n-fti®:7 --/a v ^ (Rxr ) (R 

X2')<Z)A:t;gP77il78{i, ^©^#.76" ?:;r^LTT> 
5^■:^d<-^(Al') {Cjg^Sf-g). •€-tV-e'4x<Z)-7^;b^- >^ 
p (Rxr ) i: (RX2* ) ©-eti-m® m:^a579i:79' {i*t 

l|lSSP(AMP3) t (AMP4) {C^tl-?-'tl3**S1--5o iiifilgP(AMPl) 
i:(AMP2)li, Mx.«, t-*3.t;1/- ^-Khv^i'-A- 
A^SPT'gg^i-SZli:*^*UV>o Jii!iiSP(AMP3) 
i: (AMP4) «, t;i/ • ^ - F h 5 > iy-n- 

ffi*SPT'^t-53i:;()^* 
[0 13 0] ±fB©J;e)tc, iiSR$:fTe)fe«b{C7'3.T;b 
• ^- Fh^>i/-A'-issT'7'^r;i/ii^^A^7i 

iR<z)iiiii»^j^{ciiig!^iac {r:L}LX\-mmm) & 
^-f ;i/^-^p >y (Rxr ')iimwm'm3mmw±.\z 
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■{ )\,9-zfu V ^ (RX2' )ti^mm5.(Dm^mmm±\zm. 

)\^'3m^Xmnai^^m(J)f.\'). (TX2'). (RXl')j3J: 
t>'(RX2')®BAW ^^^g^^SCF -Sr^-fSo ZlOJc-ptCL 

|gScDiima(TX)A^m:^U 7>i';i/^->^D>yi'(TXl') 
/^'-iSSX)^e>T>•r:^(ANT) ^iffl^Xitmi^mn^^^ 10 

ftf{C7-r;i/if — :/n«yi^(TXi')icj:oTa^$tis. h 

^>S/-A'-iSg©3i^(n)*^ffi:tfU 

□ >y ^ (TX2' ) (Z)iijg^^(D|igHW{Cji?m?:^tO'fg-^« 
h^>'i/-/^'-^g*^e>T:^•r:^(ANT) $::;m^T^-^*^ 
iSIMSnsttrfc^ >f ;i/tJf -ya «y ^ (TX2' ) JCJ: o raifiR 

NT) *^SMU >''D>yi57(RXl')«)jijl^igcCD^HF^{CM 

a.r;i/j||^SI^#|7i<D7 ^ - >^n >v ^ (rx2' ) li. 

T>7^:>-(ANT) A^SMU <y (RX2' ) ®iij©^i|!c(D 

[0 13 1] 7-*^r;i/i2lgi3J^^§§71©>^0>yi7(RX 
1'), (RX2'), (ni"), (TX2'){C*fLT/Wb'^;KZ)^ 

^7i©^ti-?tio:7^;u<5f-^D<v^(ni'). (TX2'), 
(RXl'), i3J:mRX2')Ojijgi^J|icS:MMS5CX^i' h;i/Ji 30 

■€-n-€*tl®>^D>y^{'(TXl'), (n2'), (RXl'), (RX2')<Z) 
raPSSrgt^TBBfif ^^StgRS 1 iiRS2 §:MV^S 

[0 13 2] mm^mtims^K^^x. 

:fO-yi'(TXl'), (n2'), (RXl'), (RX2')l*, 05 Oi: 

WR-SCFI1IB& $:-^tf =bOT'$) o T t) J; V > V A -5 (C®^. 

mti, 7-<;i/^-:/D^yi'(TXi')i:(TX2') 
\-m 5 1 o 156 ic:^-t h jKp i?-f h 

n ^ (RXr ) i: (RX2' ) HI 5 3 CD^n >y 164 (C^^f 
h/Jfp i;-f icHitKO h;KP i^W 2:itot>(DT'feoT=b J: 
V^. 3®:©^(Z)h;KPS;>V{dU J:U^^^V^CDBAW 
g|5:fflV\SZ:i:5:|^V\TEI5 GilBIS 2 G)BAWR-SCF[lIg& 
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